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(57) 

M3o6peTeHne ncnonb3yeTCfl b cucTeiwax 

M06mibHOM CBA3M C MHO>KeCTB6HHblM flOCTyi~IOM 

m KOflOBbIM pa3fleneHneM KaHanoB (MflKP). 
YcTpoPicTBO BKJiHDHaeT b ce6"a reHepaTop 
nceBfloujyMOBOM LU) KOflOBoCi 

nocneflOBaTenbHOCTM pnn cjDopMwpoBaHWfl 
riiu j m niJJq nocneflOBaTenbHOCTew; reHepaTop 
opToroHanbHbix koaob, KOTopbie ocy mecT bji a kit 
nepexoflbi cocTOflHHfl flwcjocpepeHi^kiaribi-ioM 
cfra30BoPi MaHnnynnuMki (flMO) c HHTepBanaMM 
no MeHbLueM Mepe b flBa aneivieHTa KOfla; m 
reHepaTop pacLunpflKDinnx koaob Cj n C q Arm 

Cf)OpMMpOBaHMfl paCLLIHpflfOLAUX KOflOB C j M 

C q nocpeflCTBOM cMeiunBaHMfi (221, 223, 224) 
riLUj n nillq KOflOBbix nocneflOBaTenbHOCTew c 

nepBbIM H BTOpbIM OpTOrOHaJIbHbIMM KOflaMU, 


T3K HTO TeKymafl CjDa3a paCLUMpafOIU.HX KOflOB 

C j n C q noonepeflHO ocyinecTBJifleT nepexoflbi 

COCTOflHMM KBaflpaTypHOM C|Da30BOM 

MaHnnynfli^MM (K<t>M) h fl<t>M no OTHOLueHMHD k 
npeflLuecTByHDLMeCi cjDa3e pacLuwpflfOLUMX 
KOflOB Cj m C q . TexHMMecKUM pe3ynbTaT: 
yMeHbiueHne OTHOiueHMfi MaKCMManbHOM 
moljj.hoctm k cpeflHew MOU4HOCTM 6~e3 yxyflLuei-Mfl 

XapaKTepMCTMKM MaCTOTbl OLUHO"OK b 6~HTax. 1 1 c. 
m 1 6 3. n.c^-nbi, 22 nn. 
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(54) DEVICE AND METHOD FOR GENERATING EXTENDING CODE AND FOR CHANNEL-SIGNAL SPECTRUM 
EXTENSION USING EXTENDING CODE IN CODE-DIVISION MULTIPLE ACCESS COMMUNICATION SYSTEM 


(57) Abstract: 

FIELD: mobile code-division multiple 
access communication systems. SUBSTANCE: 
device has pseudonoise (PN) code sequence 
generator for shaping PNj and PN q sequences; 
orthogonal code generator affording change 
of differential phase keying phase with 
intervals of at least two code items; and 
generator shaping extending codes Cj and 
C q by mixing up (221 , 223, 224) Cj and C q code 
sequences with first and second orthogonal 
codes so that current phase of extending 
codes PNj and PN q changes in turn state of 


quadrature phase keying and differential 
phase keying with respect to preceding phase 
of extending codes Cj and C q . EFFECT: reduced 
maximal-to- medium power ratio without 
impairing bit error rate characteristic. 27 
cl, 22 dwg 
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HacToamee M3o6peTeHne OTHOCHTca k 
ycTpoMCTBy n cnoco6y Ana pacwupeHHa cneKTpa 
Alia cucTeMbi CBa3w MHOKecTBeHHoro AOCTyna c 
KOAOBbiM pa3AeneHneM KaHanoB (MflKP), 6onee 
KOHKpeTHO k ycTpowcTBy m cnocoby 

CflOpMMpOBaHMfl paCLUHpaiOLHHX 

nocneAOBaTeribHOCTeM. 

CHGTeMbl MO^MJIbHOCl CB513M 

MHO>KecTBeHHoro AOCTyna c KOAOBbiM 
pa3AeneHneM KaHanoB (MflKP) 

coBepujeHCTBOBajincb ot AewcTByioLAero 
CTaHAapTa Moo"nnbHoCi CBa3H, KOTopbiki rriaBHbiM 
o6pa30M ooecnenwBaeT peneByio ycnyry, ao 
CTaHAapTa IMT-2000, KOTopbiM MO>KeT 
o6ecneMMTb He ToribKO peneByK) ycnyry, ho h 
ycnyry BbicoKOCKopocTHofi nepeAann A^HHbix. 
HanpuMep, CTaHAapT IMT-2000 moxcst 
o6ecnennTb BbicoKOKanecTBeHHbie ycnyrn 
peneBow CBa3M, nepeAann ABM>KyLnnxca 
M3o6pa>KeHHM m noncKa b ce™ HHTepHeT. B 
CHCTeMax CB513M MflKP nnHUM nepeAann Me>KAy 
6a30BOM CTaHi^neM m Mo6nnbHow CTaHi_i,neki 
coAep>KaT npaMyio jiwhwo Ana nepeAann ot 

6a30BOM CT3HI4HH Ha MOOWnbHyK) CT3HI4HHD n 

o6paTHyro nMHUK) Ana nepeAann ot MoGnnbHOM 
CTaHi^MM Ha 6a30Byto CTaHi^MK). 

B cucTeMax CBa3i/i MflKP b oOpaTHOM nnHnn 
o6bNHO ncnonb3yeTca KOMnneKCHaa cxeivia 
pacLunpeHna Ha ocHOBe nceBAOwyMOBoro (nill) 
KOAa b KanecTBe cnocooa pacwupeHHa cneKTpa 
nacTOT. OAHaKo KOMnneKCHaa cxeivia 
pacLunpeHMa Ha ocHOBe nill KOAa CTanKMBaeTca 
c npocneMofi, KorAa b ycunnTene molll,hocth 
B03pacTaeT OTHOiueHHe MaKCMManbHow 
M0114H0CTM k cpeAHeti moli^hocth (OMC) noA 
BnnnHneiwi nonb30BaTenbCKMX AaHHbix. B 
o6paTHoCi nnHMM CBa3i/i yBennneHMe OTHOweHi/ia 
MaKCMManbHoPi molahoctm k cpeAHefi molll,hocth 
nepeAaHH Bbi3biBaeT TaK Ha3biBaeMbii?i noApoor, 
onucaHHbiw HM>Ke, KOTopbiM BnnaeT Ha 
KOHCTpyKunto n paSoHne xapaKTepucTMKH 
ycunnTena moll^hocth b Mo6nnbHbix CTaHi^wax. 
XapaKTepucTMKa yci/inwTena moluhocth b 

M06l/inbHOM CTaHI^MM MMeGT nHHeMHblM ynacTOK n 

HennHeMHbiM ynacTOK. KorAa Mou^HOCTb 
nepeAa^n Mo6nnbHofi CTaHi^nn yBeni/Ni/iBaeTca, 
CMman Mo6nnbHoCi CTaHU,i/in 6yAeT BXOAMTb Ha 
HennHePiHbiPi ynacTOK, co3AaBaa noiviexn b 
nacTOTHbix 30Hax Apyrux nonb30BaTene£i, hto 
Ha3biBaK3T aBneHneM "noAPOCTa". MToSbi He 
co3AaBaTb noMex Ana nacTOTHbix soh Apyrux 
nonb30BaTenew, pa3Mep cotobow ane^KM 
Aon>KeH 6biTb yivieHbLueH, v\ Mo6nnbHbie CTaHunw 
b cotobom anePiKe Aon>KHbi nepeAaBaTb curHanbi 
Ha cooTBeTCTByfOLnyra 6a30BynD CTaHi^MK) npn 
oonee HM3KoPi moll^hocth nepeAann. l~lo3TOMy 
MMeeTca noTpe6HOCTb b cnoco6e pacwupeHHa 
cneKTpa nacTOT, KOTopbiM yMeHbwaeT OMC, 
OAHOBpeivieHHO MMHHMM3npya yxyALueHMe 
xapaKTepucTMKH nacTOTbi oluhook b 6nTax 
(MOB), KOTopaa BnnaeT Ha pa6oTy Bcew 

CUCTeMbl. 

OnucaHne nill KOMnneKCHoCi cxeMbi 
pacujupeHna npuBeAeHO Hn>fce co ccbinKaMM Ha 
nepeflaTHMK b o6biHHOM cucTeivie CBa3M MflKP. 

Our. 1 unnrocTpupyeT KaHanbHbiw 
nepeAaTHHK, coAep>KaLnnPi ycTpoMCTBO 
pacLunpeHMa cneKTpa nacTOT Ana cucTeMbi 
CBa3M MflKP. KaK noKa3aHO, KaHanbHbiw 
nepeAaTHHK coAep>KMT opToroHanbHbifi 
pacLunpnTenb 101, KOMnneKCHbiM yMHO>KHTenb 
102, reHepaTop 103 nill nocneAOBaTenbHOCTM v\ 
6nOK 104 HM3KOHaCTOTHOM cjDnnbTpai^nn n 
MOAynai4HM. 

KaK noKa3aHO Ha cjDMr.1, nepeAaBaeMbie 
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AaHHbie Ka>KAoro KaHana BBOAaTca b 
opToroHanbHbiM paciunpnTenb 101 nocne 
KaHanbHoro KOA^poBaHna, noBTopeHna v\ 
nepeivie>KeHMa nocpeACTBOM cooTBeTCTByHDL^nx 
KaHanbHbix KOAepoB (He noKa3aHbi). 
OpToroHanbHbiPi pacuj^ipnTenb 101 3aTeM 
yMHO>KaeT BXOAHbie KaHanbHbie AaHHbie Ha 
yHMKanbHbiPi opToroHanbHbM koa, Ha3HaneHHbiM 
cooTBeTCTByHDU^eiviy KaHany Ana 
opToroHanbHoro pacujupeHMa cneKTpa BXOAHbix 
KaHanbHbix AaHHbix. 06bNHO b KanecTBe 
opToroHanbHbix koaob ncnonb3yhOTca koah 
Yonuja. TeHepaTop 103 nill 

nocneAOBaTenbHOCTew c^opMMpyeT 
paciunpaioLnne nocneAOBaTenbHOCTM Ana 
pacujupeHna cneKTpa curHanoB nepeAan 
cooTBeTCTByioLnnx KaHanoB. 06bNHO b KanecTBe 
pacLunpaHDLHnx nocneAOBaTenbHOCTeM 
ncnonb3yK)Tca nill nocneAOBaTenbHOCTH. 
KOMnneKCHbiM yMHO>KMTenb 102 ocyLuecTBnaeT 
KOMnneKCHoe yMHO>KeHMe BbixoAHbix cumanoB 
opToroHanbHoro pacujupMTena 101 Ha 
pacLunpaHDLAMe nocneAOBaTenbHOCTM c BbixoAOB 
reHepaTopa 103 l~IUJ nocneAOBaTenbHOCTeM, 
Ana cjDopMnpoBaHna KOMnneKCHbix 
pacLunpeHHbix curHanoB. BnoK 104 
HM3KonacTOTHoCi c(DnnbTpaL\MM n MOAynai^nn 
cjDnnbTpyeT b ocHOBHOki nonoce KoivinneKCHbie 
paciuMpeHHbie curHanbi, BbiAaBaeMbie M3 
KOMnneKCHoro yMHOKHTena 102, n 3aTeM 
npeo6pa3yeT OTcjDnnbTpoBaHHbie b ochobhom 
nonoce cwrHanbi b PM (paAnonacTOTHbie) 
curHanbi. 

Ha cjDnr. 2 noK33aHa noApo^Haa onoK-cxeivia, 
unniocTpupyjoLi^aa KaHanbHbiM nepeAaTMMK no 
cfcmr.l flna o6paTHOM nnHnn CB33M. 

KaK noKa3aHO Ha cf)nr.2, nepeAaBaeMbie 
AaHHbie Ka>KAoro KaHana noABepratoTca 
KOAnpoBaHMio, noBTopeHwo, KaHanbHOMy 
nepeivie>KeHMio m ABOUHHOMy npeo6pa30BaHHKD 
T3KMM o6pa30M, hto6n curHan "0" 
npeoGpa30BbiBanca b "+1" h curHan "1" b "-1" 
nepeA mx bboaom b cooTBeTCTByKDLU.MM KaHan. 
flaHHbie cooTBeTCTByioLnnx KaHanoB 

yMHO>KafOTca Ha yHMKanbHbie opToroHanbHbie 
KOAbi b yMHO>KHTenax 111, 121, 131 m 141. 
CornacHO cjDnr.2, KaHanbHbie nepeAaTHUKM 
BKnionaioT b ce6a nepeAaTHMK KaHana 
ynpaBneHna, nepeAaTHMK AononHHTenbHoro 
KaHana n nepeAaTHMK ocHOBHoro KaHana. KaK 
yKa3aHO Bbiiue, o6bNHO b KanecTBe 
opToroHanbHbix koaob, KOTopbie pacinnpaioT 
cooTBeTCTByioLAne KaHanbi, ncnonb3yioTca KOAbi 
Yonuja. OpToroHanbHO pacujMpeHHbie AaHHbie 
KaHana ynpaBneHna, AononHHTenbHoro KaHana 
n ocHOBHoro KaHana yMHOxaioTca Ha 
K03c(Dcf)ni4MeHTbi ycwneHna, cooTBeTCTByioLUjUe 
Ka>KAOMy KaHany, ot nepBoro ao TpeTbero, c 
noMOLAbio KOHTponnepoB 122, 132 n 142 
ycuneHna. KaHanbHbie AaHHbie cyMMnpyioTca 
ABOUHHbiMH cyMMaTopaMM 112 n 133 v\ 3aTeM 
BBOAaTca b KOMnneKCHbiM yMHO>KMTenb 102. 
3Aecb BbixoAHbie curHanbi abouhhnx 
cyMMaTopoB 112 n 133 6yAyT Ha3biBaTbca 
"KaHanbHbiMM AaHHbiMM". 

KOMnneKCHbiM yMHO>KHTenb 102 yMHO>KaeT 
BbixoAHbie CMTHanbi cyMMaTopoB 112 m 133 Ha 
pacLunparaiAHe koah Ana ocyLuecTBneHna 
pacujupeHna cneKTpa. KaK CKa3aHO BbiLue, nill 
koaw c BbixoAa reHepaTopa 103 nLU 
nocneAOBaTenbHOCTeM ncnonb3yioTca b 
KanecTBe pacujupafOLHnx koaob. nill KOAbi, 
BBOAHMbie b KOMnneKCHbiM yMHO>KHTenb 102, 
MMeHDT nacTOTy, paBHyw nacTOTe cneAOBaHna 
aneMeHTOB KOAa, n MoryT HMeTb 3HaHeHne, 
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cocTOflU4ee v\z v\ Ecjim He yKa3aHO 

MHoe, npeAnonaraeTca, hto l~l LU KOflbi niviefOT 
3HaHeHne, cocTOHLnee v\ 

Hto KacaeTca KOMnneKCHoro yMHOwwTena 
102, KaHanbHbie flaHHbie c Bbixo^a cyMMaTopa 
133 noAafOTCjR b yMHOKHTenn 123 m 134. KpoMe 
Toro, pacujupafOLHnPi koa I~l LU j c BbixoAa 
reHepaTopa 103 nill nocneAOBaTenbHOCTew 
noAaeTca b yMHOKHTenn 113 h 123, a 
pacLLinpfliOLUHCi koa nillq c BbixoAa reHepaTopa 
103 nill nocfieAOBaTenbHOCTew noAaeTca b 
yiviHOKHTeriM 134 m 143. BbixoAHbie cnmanbi 

yMHOKMTGJieW 113 M 134 BbMHTaiOTCfl oamh M3 

Apyroro b cyMMaTope 114 n 3aTeM noAahOTca b 
nepBbiPi cjDMJibTp 115 hh>khhx nacTOT; a 
BbixoAHbie curHanbi yMHOKMTenew 123 m 143 
cyMMnpyfOTCfl oahh c ApyruM b cyMMaTope 135 
m 3aTeM noAafOTCfl bo BTopofi a>nnbTp 136 

HM>KHMX HaCTOT. 

fleficTBHTenbHbifi curHan c BbixoAOB 
ABOMMHoro cyMMaTopa 114 bboahtca b nepBbiw 

Cf)HJ1bTp 115 HH>KHMX HaCTOT, a MHHMblfi CklTHan 
BBOAHTCfl BO BTOpOM CflMJlbTp 136 HMXHMX 

MacTOT. BbixoAHbie cumanbi cfci/inbTpoB 115 \a 
136 hh>khhx nacTOT perynwpytoTCfl noycnneHwio 
c noMOLUbto cooTBeTCTBeHHO neTBepToro n 
n^Toro KOHTponnepoB 116 n 137 
K03c|DctDni4neHTOB nepeAanw, 3aTeM 

MOAyJinpyNDTCiR, cyMMnpyHDTC^ h nepeAafOTca 
Hepe3 KaHan nepeAann. Bjiok 104 

HM3KO^aCTOTHOPl Cf)MnbTpai4MH M MOAynflU.HH 

ocymecTBJifleT cjDnnbTpai4HK) hm>khmx nacTOT n 
MOAyJinpyeT BbixoAHbie AaHHbie abohhhwx 
cyMMaTopoB 114 n 135 m 3aTeM BbiBOAMT 
MOAyJinpoBaHHbie AaHHbie H3 abouhhoto 
cyMMaTopa 118. 

Bbino npeAno>KeHO HecKonbKO cnocoooB Arm 
yMeHbLLieHUfi OMC cumanoB, BbiBOAHMbix H3 
nepBoro h BToporo cpuribTpoB 115 w 136 hmxhmx 
nacTOT. 3th cnocoo"bi ocHOBaHbi Ha tom, KaKMM 
o6pa30M reHepaTop 103 nill 

nocneflOBaTeribHOCTeM cfcopMnpyeT 
pacLUkip^fOLUMe KOAbi nill j m nillq. Boo6i_4e 

OTHOLUeHMG MaKCMMaJIbHOM MOLAHOCTH K 

cpeAHew MOU4HOCTM OMC 3aBMCMT ot 
nepeceMeHHM HyneBoro ypoBHfl, KOTopbie 
B03HHKaK3T, KorAa 3H3km n LU j M 

nill q OAHOBpeMeHHO H3MeHflK>TCfl, H OT 
COCTOflHl/lfl CjDUKCai^MM qba3bl, KOTOpoe B03HHKaeT, 

KorAa 3H3KH nillj m riLUq He M3MeHfiK)TC5i. Boiiee 
KOHKpeTHO nepeceneHMfl HyneBoro ypoBHH 
(nHY) B03HMKafOT, KorAa, Hanpuwep, 
nepBOHanaribHoe cocTOHHHe b nepBOM 
KBaApaHTe nepexoA^T k TpeTbeiviy KBaApaHTy, 
Bbi3biBan cabut no qta3e Ha n. Kpoivie Toro, 
cocTOAHMe cjDMKcai^MM qt>a3bi B03HHKaeT, KorAa, 
Hanprnviep, nepBOHananbHoe cocTOHHHe b 
nepBOM KBaApaHTe ocTaeTCfl b nepBOM 
KBaApaHTe, hto He Bbi3biBaeT CABura no c£a3e. 

KaK CKasaHO BbiLue, npM oo"bMHOM 
pacLUMpeHMH c ncnorib30BaHMeM KBaApaTypHOki 
0a3OBOM MaHMnyriflUkiM (K0M) o>a3a 

CjOOpMMpyeMblX paCLUWpflHDLAl/IX KOAOB MO>KeT 

nepexoAHTb H3 nepBoro KBaApaHTa b nfo6oM M3 
nepBoro, TpeTbero h neTBepToro KBaApaHTOB b 

COOTBeTCTBMH C BeflHHHHOM 11111 KOAOB. 

CornacHO STOiviy npi/i ncnojib30BaHnn o6bNHoro 
cnoco6a 0opMnpoBaHH?i paci_LinpflK)innx koaob 
OMC xapaKTepHCTMKa MO>KeT yxyALuaTbca n3-3a 
fiBneHMn nepeceneHM^ HyneBoro ypoBHfi m 
ABJieHMfl C|3MKCai4MH qtia3bi. riosTOMy B CMCTeMe 
CBA3M MflKP npw pacLunpeHMM cneKTpa OMC 
yBeriMHMBaeTcq b 3aBncnMOCTM ot nillj m ni_U q . 
3aAaneM HacTonLi^ero n3o6peTeHnn 


10 


15 


20 


25 


30 


35 


40 


45 


50 


55 


60 


HBrfleTCH co3AaHne ycTpoficTBa m cnocoGa 
QbopivmpoBaHi/ifl pacLUMpaHDineCi 
nocjieAOBaTeribHOCTH, KOTopa^ MO>KeT 

yMeHbUJMTb OTHOLlieHHe MaKCMMaribHOM 

MOU4HOCTM k cpeAHeM MOU4HOCTH 6e3 yxyALiieHU?! 
HOB b CMCTeMe cba3H MflKP. 

TaioKe 3aAaneM HacTonmero M3o6peTeHna 
aBJifleTcn co3AaHne ycTpoficTBa m cnocoGa 
HepeAyfouj,erocfi c)DopMnpoBaHHfi nill 
nocfieAOBaTeribHOCTH c ncnonb30BaHneM K«^M m 
AMcjDc|DepeHi4MajibHOM 4>a30BOM MaHnnynauHH 
(fl^M) co CABMroM no cf)a3e Ha n!2 b KanecTBe 
pacujMpaioLneM nocneAOBaTeribHOCTM b CHCTeiwe 

CB5R3H MflKP. 

Eme oahom 3aAaneM HacTosiAero 
M3o6peTeHMfl flBJineTCfi co3AaHne ycTpoMCTBa h 
cnoco6a qbopMHpoBaHMfl nill 

nocneAOBaTeribHOCTH c KOM, jc/2-fl^M m c 
nepeceneHHeM HyneBoro ypoBHfl \at\v\ c 
cjDMKcai_|Mei?i cf)a3bi n cabmtom no cfia3e b cucTeivie 

CB33M MflKP. 

TaioKe 3aAaneM HacToaiAero M3o6peTeHna 
aBnseTCfl co3AaHne ycTpoCicTBa m cnoco6a 

CjDOpMUpOBaHMfl paCLUMpflKJLi^eM 

nocneAOBaTenbHOCTH, KOTopan noonepeAHO 
ocyLAecTBnaeT flOM cabmt no qta3e m K0M 
cab nr no cjDa3e nocpeACTBOM CMeiunBaHMfl nill 
nocneAOBaTenbHOCTH c KOHKpeTHbiM 
opToroHanbHbiM koaom b cucTeMe cba3m MflKP. 

TaioKe 3aAaneCi HacTOSRi^ero M3o6peTeHH?i 
aBnaeTC?! co3AaHne ycTpowcTBa m cnoco6a 

QbopMUpOBaHMfl paCLUHpflHDLL^eM 

nocneAOBaTenbHOCTH c ncnonb30BaHweM flOM n 
KOM co CABMroM no qba3e nocpeACTBOM 

CMeiUMBaHMfl CCjDOpMMpOBaHHOPl 11111 

nocneAOBaTenbHOCTH c npeALuecTByjomeM 
pacLunp^KJiAeM nocneAOBaTenbHOCTbro n 
CjDOpMUpOBaHM^ pacLunp?iHDLi^eCi 
nocneAOBaTenbHOCTH, KOTopa?i noonepeAHO 
ocyiAecTBnfieT cabmt no cjDa3e flOM n cabut no 
c£a3e K<t>M nocpeACTBOM BbiGopa 

CCpOpMkipOBaHHOM paCLUMpflHDLL^ePi 

nocneAOBaTenbHOCTH b cwcTeivie cb?13h MflKP. 

TaioKe 3aAaneM HacTOfiLL^ero M3o6peTeHna 
ABn^eTCfi co3AaHne ycTpoCicTBa m cnoco6a 

CjDOpMUpOBaHMfl paCLUMpflKDLAeM 

nocneAOBaTenbHOCTH, KOTopaa noBTop?ieT 3aKOH 
CABura no c|Da3e K^M, CABura no c|Da3e fl<£M, 
nepeceneHUfi HyneBoro ypoBHfi nnn cjDMKcaunn 
(IIHyO), CABura no c|Da3e fl<t>M nocpeACTBOM 
CMeujMBaHUfl nill nocneAOBaTenbHOCTM c 
KOHKpeTHbiM opToroHanbHbiM KOAOM B CMCTeMe 
CBfl3H MflKP. 

Eme oahom saAaneM HacTOflmero 
M3o6peTeHM?i ABnaeTCfi co3AaHne ycTpoMCTBa n 
cnoco6a An^ cjDopMnpoBaHnyi pacLui/ipafOLAefi 
nocneAOBaTenbHOCTM co cabmtom no Qba3e K^M, 
CABMroM no <pa3e flOM, cabmtom no cpa3e Ha 
270° nnn 0° nocpeACTBOM CMeujuBaHMfl 
ccpopMnpoBaHHOM nill nocneAOBaTenbHocTH c 
npeALiiecTBytoLAeCi paciunpfltoLAeM 
nocneAOBaTenbHOCTbw, v\ cjDopMnpoBaHMfl 
pacujupflHDLAeM nocneAOBaTenbHOCTM, KOTopa^ 
noBTopHO ocyLAecTBnfleT cabmt no qba3e KOM, 
flOM n nepeceHeHkm HyneBoro ypoBHfl unw 
QtMKcai^HK) h flMO nocpeACTBOM Bbi6opa 
CCjDOpMUpOBaHHOM pacLunpflHDLneM 
nocneAOBaTenbHOCTH b cucTeMe cb?13m MflKP. 

TaioKe 3aAaneM HacTOfiLnero M3o6peTeHHfi 
flBnfleTca co3AaHne ycTpowcTBa m cnocoGa 
nonepeMeHHoro a>opMwpoBaHMfi nill 
nocneAOBaTenbHOCTH c ncnonb30BaHneM Kct)M m 
flOM co cabhtom no c|Da3e Ha jt/2 b KanecTBe 
pacLunpflHDLneM nocneAOBaTenbHOCTM, v\ 
pacLunpeHi/m/cy>KeHMfl no cneKTpy nacTOT 
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KaHaribHoro CMmana c Mcnonb30BaHMeM 

CCjDOpMUpOBaHHOM paCLUMpaiOLAeM 

nocneflOBaTeribHOCTM b cucTeivie cb?13m MflKP. 

EL^e oflHOM 3afla^eti HacToamero 
M3o6peTeHHfi aBnaeTca co3AaHne ycTpoficTBa m 
cnocoo"a cjDopMMpoBaHMa niil 

nocneAOBaTenbHOCTM c ncnonb30BaHneivi K<t>M 3 
flOM co cflBuroM no c£a3e Ha nepeceneHMa 
HyneBoro ypoBHa hum cjDMKcaL^MH co cabmtom no 
cpase b KanecTBe pacwMpafoinero KOAa, v\ 
pacujnpeHMiR/cy>KeHM5R KaHaribHoro CMn-iana c 

MCnonb30BaHMeM CCjDOpMMpOBaHHOM 

pacLunpflioLnefi nocneAOBaTenbHOCTM b cucTeivie 

CB33H MflKP. 

BbiLueyKa3aHHbie pe3ynbTaTbi AOCTMraioTca b 

COOTBeTCTBMM C H306peTeHHeM B yCTpOMCTBG 

Ana cjDopMMpoBaHMfi pacujMpaKOLUMX koaob Ana 
CHCTeMbi CBA3H MflKP, coAepxameM reHepaTop 
riLLI nocneAOBaTejibHOCTeCi Ana qbopMMpoBaHMa 
niilj h nillq nocjieAOBaTenbHOCTeM, reHepaTop 
opToroHaribHbix koaob Ana CfcopMMpOBaHMa 
nepBoro h BToporo opToroHanbHbix koaob, 
KOTopbie ocyiu.ecTBn^ioT nepexoAbi M3 
cocToaHMa fl<t>M c MHTepBanaMH no MeHbweM" 
Mepe b Asa aneMeHTa KOAa; h reHepaTop 
pacLUHpflfOLHuix koaob Ana CjDOpMMpOBaHMa 
pacLUMpaioLUMX koaob C j h C q n ocpeACT bo m 
CMeujHBaHHa nLLIj m nillq nocneAOBaTenbHOCTeM 

C nepBblM \A BTOpbIM OpTOrOHanbHblMH KOAaMH, 
T3K MTO TeKyii^aa CjDa3a paCLJJMpaKOLAMX koaob 

C j m Cq nooMepeAHO cpopMwpyeT nepexoAbi M3 
cocToaHMM KOM h fl<t>M no OTHOiueHMKO k c]Da3e 
npeALuecTByHDii^HX pacujMparoumMX koaob Cj m C q . 

BbiiueyKa3aHHbie v\ APY™e 3aAa4H, npn3HaKM 
m npeMMymecTBa HacToamero M3o6peTeHMa 
noacHahOTca b nocneAyHDLAeM noApoo"HOM 
onncaHMH 3 MJirifocTpnpoBaHHOivi nepTe>KaMH 3 Ha 
KOTopbix noKa3aHO cneAyHomee: 

cjDHr. 1 - SnoK-cxeMa, MnnfocTpMpyroinaa 
KaHanbHbiCi nepeAaTHMK Ana CMCTewibi CBa3M 
MflKP; 

cjDnr.2 - noAPo6Han 6\noK-cxeMa KaHaribHoro 
nepeAaTMHKa oSpaTHOM jihhhm CBa3M Ana 
CHCTeMbi CBA3H MflKP; 

cjDMr. 3-6 - An^rpaMMbi, nnrihocTpnpy fondue 
cooTBeTCTBeHHO nepexoA Ana 6a30Bbix 
cocToaHMM Ana nepeceneHMa HyneBoro ypoBHa, 

^HKCai^HM, +ni2-{\<X>N\ M -7t/2-fl<I>M ; 

a>nr. 7 - SnoK-cxeMa, MnnfocTpMpyioinaa 
CXeMy CjDOpMMpOBaHHfl pacLUMpaioLAeM 
nocneAOBaTenbHOCTH c 

ncnonb30BaHneM 7r/2-fl0M Ana ycTpoPicTBa 
pacLUMpeHMsq cneKrpa b cucTeivie cb^3m MflKP; 

c>nr. 8 - SnoK-cxeivia, MnnfocTpMpyromaa 
cxeiviy a>opMnpoBaHna pacujMparoLUMX 
nocneAOBaTenbHocTeM c McnonbsoBaHMeM K<t>M, 

ju/2-flMO Ana ycTpoficTBa pacLUMpeHuia 
cneKrpa b cucTeivie CBS3M MflKP; 

c>nr. 9 - BpeMeHHaa AMarpaMMa, 
MnnK3CTpnpyK)LAaa c|DopMnpoBaHMe 
pacLUMpafOLAHX nocneAOBaTenbHOCTePi Ha 
ocHOBe KOM, jc/2-fl0M c ncnonb30BaHneivi 
cxeMbi no cf)nr.8; 

cf)nr. 10 - BpeiweHHaa 
noKa3biBafOLi^aa nepexoAbi H3 
KOM, jr/2-fl < t , M b cxeivie cjDopMMpoBaHMa 
pacLUHpaioLAMX nocneAOBaTenbHOCTeM Ha 
ocHOBe KOM, jc/2-flOM; 

c>nr. 11 - BpeivieHHaa A^arpaMivia, 
noKa3biBafOLi^aa nepexoAbi M3 

cocToaHMLi jc/2-flOM, K<PM b cxeivie 
cjDopMMpoBaHMa pacujM para mux 
nocneAOBaTenbHocTeM Ha ocHOBe ji/2-flOM, 


KOM; 

o>Mr. 12 
noKa3biBajoLnaa 

COCTOaHMM 

pacLUMpaHDLi^aa 


AHarpaMMa, 
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BpeivieHHaa AHarpaMMa, 

nepexoAbi H3 
jr/2-flOM, KOM, KorAa 
nocneAOBaTeribHOCTb 
cf:opMnpyeTca c onepe>KeHMeM b oamh aneivieHT 
KOAa b cucTeivie CBa3M MflKP; 


BpeivieHHaa AnarpaMMa, 

nepexoAbi H3 
^/2-flOM, K0M, KorAa 
nocneAOBaTeribHOCTb 
3aAep>KKOM b oamh SJieMeHT 


cjDMr. 13 
noKa3biBaioLAaa 

COCTOaHMM 

pacLUMpaKDLAaa 
c(DopMMpyeTca c 
KOAa b cucTeivie CBa3M MflKP; 

a>nr. 14 - 6noK-cxeMa reHepaTopa 
pacLUMpaioLnero KOAa, KOTopbiM ocyLAecTBnaeT 
nepexoAbi H3 cocToaHMM fl-K, ncnorib3ya 
3aAep>K«y b oamh aneivieHT KOAa b cooTBeTCTBMM 
c BapMaHTOM ocyu^ecTBrieHMa HacToaLi^ero 
M3o6peTeHM?i b CMCTeMe cb^3h MflKP; 

o>Mr. 15 - 6noK-cxeivia reHepaTopa 
pacujMpaioLAero KOAa, KOTopbiM ocyLU,ecTBnaeT 
nepexoAbi M3 cocToaHMM fl-K, Mcnorib3ya 
3aAep>KKy b oamh aneivieHT KOAa b cootbbtctbmm 
c APyrMM BapMaHTOM ocymecTBneHMa 
HacToamero M3o6peTeHMa b CMCTeMe CBa3M 
MflKP; 

cf)Mr. 1 6 - 6noK-cxeMa reHepaTopa fl-K 
pacujMpaHDLnero KOAa b cooTBeTCTBMM c 
BapMaHTOM ocyLi^ecTBneHMa HacToaLnero 

H306peTeHM5R B CMCTeMe CBJR3H MflKP; 

a>Mr. 17 - BpeMeHHaa AMarpaMMa 
reHepaTopa fl-K pacLUMpaKomero KOAa b 
cooTBeTCTBMM c BapMaHTOM ocyu^ecTBrieHMa 
HacToaLnero M3o6peTeHMa b CMCTeMe CBasM 
MflKP; 

cf)Mr. 1 8 - 6noK-cxeMa reHepaTopa fl-K 
pacLUMparaLi^ero KOAa b cooTBeTCTBMM c ApyrMM 
BapMaHTOM ocyLi^ecTBneHMa HacToau^ero 
M3o6peTeHnsq b CMCTeMe CBW3H MflKP; 

c(i)Mr.19 - 6rioK-cxeMa, MnrnocTpMpyfOLi\aa 
cxeMy cjDopMMpoBaHMa paciuMpaioLAero KOAa 
nOCpeACTBOM KOMSMHMpOBaHMa KOM, flOM M 

nepeceneHMa HyneBoro ypoBHa MnM cjDMKcai4MM b 
cooTBeTCTBMM c BapMaHTOM ocyLnecTBneHMa 
HacToamero M3o6peTeHMa b CMCTeMe CBa3M 
MflKP; 

cf)Mr. 20A - 6noK-cxeMa, MnntocTpMpyiOLAaa 
reHepaTop K-fl - ri-0 paciuMpatoLnero KOAa b 
COOTBeTCTBMM c BapMaHTOM ocymecTBneHMa 
HacToamero M3o6peTeHMa b CMCTeMe CBa3M 
MflKP; 

cjDMr. 20B - AMarpaMMa, MnnfocTpMpyHDinaa 
M3MeHeHMe CMMBonoB b eAMHMuax BpeMeHM no 
oTHOLueHMK) k BbixoAy npope>KMBaTena no 
c)DMr.20A; 

q>mt. 21 A - 6noK-cxeMa, MnnKOCTpMpyfomaa 
reHepaTop K-fl - pacLUMpaioLnero KOAa b 

COOTBeTCTBMM C APyTMM BapMaHTOM 

ocymecTBneHMa HacToaLnero M3o6peTeHMa b 
CMCTeMe CBa3M MflKP; 

4>Mr. 21 B - AMarpaMMa, MnnfocTpMpyHDinaa 
M3MeHeHMe CMMBonoB b eAMHMuax BpeMeHM no 
OTHOiueHMHD k BbixoAy npope>KMBaTena no 
c|DMr.21A; 

o>Mr. 22 - 6noK-cxeMa ; MnmocTpMpyfOLAaa 
npoi^eAypy cjDopMMpoBaHMa pacLUMpaioLAeM 
nocneAOBaTenbHOCTM b cooTBeTCTBMM c 
BapMaHTOM ocyLi^ecTBneHMa HacToau^ero 

M306peTeHMJ1 B CMCTeMe CBJR3H MflKP. 

HM>Ke onMcaH npeAnoHTMTenbHbiM BapMaHT 
co ccbinKaMM Ha nepTe>KM. B nocneAywDmeM 

OnMCaHMM XOpOLUO MSBeCTHbie CjDyHKL^MM MnM 

KOHCTpyKi^MM noApo6HO He onMCbiBaraTca b 
i^enax HarnaAHOCTM onMcaHMa cyu^HOCTM 
M3o6peTeHMa. 
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Hn>Ke onucaHbi xapaKrepucTHKM nepexoflHbix 
coctohhmm pacLunp^fomero KOfla. flna yflo6cTBa 
npeAnonaraeTca, hto HananbHoe cocTO^Hne 
pacLunp^ioLi^ero KOfla HaxoflHTC^ b nepBOM 
KBaflpame. Our. 3-6 nnnHDCTpnpyK)T 6a30Bbie 
nepexoflbi coctohhmCi, npn stom cfiMr.3 
othocmtch k nepeceneHi/iK) HyneBoro ypoBHfl. 
<twr.4 - k cjDMKcai4MM c)Da3bi. 0^r. 5 MJinfocTpupyeT 
+jr/2-fl0M m qoMr.6 MJIJlfOCTpupyeT -7r/2-fl<t>M. 

BbiLueyKa3aHHbie nepexoflbi coctoahmm MoryT 
6biTb ocymecTBneHbi pa3nnHHbiMM cnoco6aMM. 

OGbNHoe KOM pacujupeHne (3Aecb 
o6o3Ha«-iaeMoe Ana KpaTKOCTM "K") 
ocyLi^ecTBJifleTCjq 6e3 3anoMMHaHMfl; APyrnivin 
cnoBaivin, nepexofl b HacTOflinee cocTOFiHi/ie 

MO>KGT 6"blTb OCyLHeCTBJieH B Ka>Kflblki KBaflpaHT, 

He3aBMCHMO ot npeflLuecTByramero coctoahmh. 
Hanpniviep, nonaraa, hto npefliuecTByKJinee 
cocTOAHne cooTBeTCTByeT (1, 1) b nepBOM 
KBaflpaHTe, HacTOflmee cocTOHHMe MO>KeT 
cooTBeTCTBOBaTb (1, 1) b nepBOM KBaApame, 
(-1 , 1) bo btopom KBaApaHTe, (-1, -1) B 
TpeTbeM KBaApaHTe hjim (1, -1) b neTBepTOM 
KBaApaHTe. 

5^BJieHMe nepeceneHun HyneBoro ypoBHfl, 
B03HHKatoLi^ee, KorAa paciuM pa ratine 
nocneflOBaTeribHOCTM, cjDopMnpyeivibie 
reHepaTopoiw pacLUMpflfomero KOAa, 
oAHOBpeMeHHO M3MeHflHDTcn no 3HaKy, M 
flBJieHwe cf)HKcai4nn, bosh m Kara njee, KorAa He 

M3MeHfleTCfl HW OAHH 3H3K paCLJJMpflfOLAWX 

nocneAOBaTenbHOCTeM, Bbi3biBaeT yxyALueHMe 
xapaKTepi/icTMKH OMC. noaTOMy b cucTeivie 
CBA3H MflKP mo>kho yjiyHLUMTb xapaKTepMCTMKy 
OMC 3a cneT noAaBneHns HBneHMM 
nepeceneHna HyneBoro ypoBHfl v\ cfjMKcai^nn 
pacLUupjRraLHHX koaob C j n Cq bo BpeMH 
pacujupeHMfl. B oahom BapnaHTe 
ocy mecT Bfi e h n 3 Hacroflinero n3o6peTeHna 
npeAnaraeTCJR nepBbiw cnoco6\ KOTopbM 
noonepeAHO ocymecTBJifleT K0M n flOM cabmtm 
no cfrase, htoon noAaBHTb HBneHWfl 
nepeceneHH?i HyneBoro ypoBHfl m c^nKcai^nn 
paciuupjRioLneCi nocneAOBaTenbHOCTM. riocne 

3TOrO, XOTfl B K<t>M MO>KeT B03HMKaTb JlK)6oR 

cab nr no qba3e b nfoooe cocTOAHne, KaK 
noKa3aHO Ha qbnr.3-6, 3aTeiw ocymecTBnfleTCfl 
cab nr no c(Da3e flOM, hto p,aer B03M0>KH0CTb 
npeAOTBpaTMTb nepeceneHMfl HyneBoro ypoBHfl 
m cjDMKcai4Mio. Bo btopom cnocooe noBTopseTCfi 
KOHqbwrypaLjHJR KOM, fl<t>M nepeceneHna 
HyneBoro ypoBH* nnn qbuKcai^nn w cab Mr no 
0a3e flOM pacLUMpfl^mew 
nocneAOBaTenbHocTM. Mcnonb3y?i 
BbiiueyKa3aHHbie ABa cnocooa, mo>kho 
npeAOTBpaTMTb SBneHHSi nepecenei-ikm HyneBoro 
ypoBHfl m qbuKcai^nn pacujMpflfomeM 
nocneAOBaTenbHocTM n noAaBHTb HenpepbiBHoe 
nepeceneHkie HyneBoro ypoBHfl nnn cjDHKcai4Hto. 

npe>KAe Bcero, oyAeT a^ho onucaHne 
nepBoro cnocooa cfiopMwpoBaHWfl 
pacujup^KDLi^eCi nocneAOBaTenbHocTM b 

COOTBeTCTBMH C B03MO>KHblM BapnaHTOM 

ocyu^ecTBneHUfl HacTO?nnero M3o6peTeHna. 

Our. 7 i/innKDCTpupyeT cxeiviy cfopivMpoBaHkm 
pacLunpflfOLnew nocneAOBaTenbHOCTH Ha ocHOBe 

±jr/2-fl0M (o6o3HanaeMO^ p,anee An^ 
KpaTKOCTH "fl") c ncnonb30BaHneM 
opToroHanbHoro koas b cucTeMe cb?13m MflKP. 

KaK noKa3aHO Ha c|Dnr.7, yMHOXMTenb 211 
yMHO>KaeT opToroHanbHbiM koa OC-i Ha nill koa 
An^ cpopMnpoBaHM^ pacLunp^fou^ero KOAa C j, 
m yMHO>KMTenb 212 yMHO>KaeT opToroHanbHbm 
koa OC 2 Ha flLLI koa Ann qbopMnpoBaHna 
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pacLUwpflioinero KOAa C q . Ecnn l~l LU koaom 
aBnfleTcsq +1, -1, -1, +1, -1, h HananbHbiMM 
BennHMHaMM opToroHanbHbix koaob OC 1 m 
OC 2 ^BnafOTca o6e +1, to yMHO>KHTenb 211 
BbiBOA^T +1, -1, -1, +1, -1, a yMHO>KMTenb 212 

BblBOA^T +1, +1, -1, -1, -1. riOSTOMy 

KOMGnHnpoBaHHbiMM BbixoAHbiMM curHanaiviM 
(Cj, C q ) yMHOKMTenew 211 n 212 CTaHOB^TCfl 

(+1, +1), (-1, +1), (-1 3 -1), (+1, -1), (-1, 

-1), TaK hto nepexoAHoe cocTOfiHue 

paCLUMpaJOLUMX KOAOB B03HMKaeT b nepBOM 

KBaApaHTe, btopom KBaApaHTe, TpeTbeM 
KBaApaHTe, neTBepTOM KBaApaHTe n TpeTbeM 
KBaApaHTe, Bbi3biBaiq Ka>KAbiM pa3 ±nJ2 cabmt 
no cpa3e. 

Our. 8 wnnfocTpupyeT cxeMy qbopMnpoBaHMfl 
paciuMpaHDLneM nocneAOBaTenbHocTM Ha ocHOBe 
KOM, 7t/2-fl<t>M b ycTpoMCTBe pacLUMpeHMfl 
cneKTpa atia CMCTeMbi cba3M MflKP. 

KaK noKa3aHO Ha cfnr.8, AByKpaTHbiM 
npopeKHBaTenb 222 npope>KHBaeT nillj n 
yMHO>KMTenb 223 yMHO>KaeT opToroHanbHbix koa 
OC2 Ha BbixoAHoti curHan 2-npope>KMBaTena 
222. YMH0>KMTenb 221 yMHO>KaeT 
opToroHanbHbiM koa OCj Ha ni_Ll q ah^ 
cjDopMnpoBaHMiR pacLunpflHDLU[ero KOAa C j, M 
yMHO>KMTenb 224 yMHO>KaeT BbixoAHOM curHan 
yMHOKMTena 223 Ha nUJ q Ana qbopMMpoBaHkin 
paciunparoLnero KOAa C q . 

Ha c£nr.9 noKa3aHa BpeMeHHaa A^arpaMMa 
pacLUMpflHDLAePi nocneAOBaTenbHocTM Ha ocHOBe 
KM<^, jc^-flOM no cxeMe, noKa33HHOM Ha qonr.S. 
KaK noKa3aHO Ha c|DMr.8, HananbHbiMM 
BennHMHaMM opToroHanbHbix koaob OC-i v\ 
OC 2 flBnaeTCfl +1. Ha cf)Mr.9 ccbinoHHafl 
no3nu,MiR 311 npeACTaBnaeT nillj, a ccwnoHHafl 
no3ML\Mfl 312 o6o3HanaeT riLUj BbixoAHOM curHan 
2-npope>KHBaTen^ 222, 313 - bnxoahom cuman 


yMHO>KMTena 223, 314 


nuj q , 315 
-pacLunp5RfOLL\afl nocneAOBaTenbHOCTb C j c 
BbixoAa yMHO>KMTen5q 221 , 316 - pacujnpflK)Lna?i 
nocneAOBaTenbHOCTb C q c BbixoAa yMHOKHTena 
224 m 317 - nepexoAHoe cocTOAHne 

paCLLIMpflhOLUMX KOAOB. 

KaK noKa3aHO Ha cjDMr. 8 v\ 9, BbixoAHOM 
curHan yMHO>KMTenfi 221 m BbixoAHOM caiman 
yMHo>KMTena 224 cjDopMMpyfOT pacLUMpfifOLHne 

KOAbl Cj M C q COOTBeTCTBeHHO. MCXOA^ M3 

npeACTaBneHMM koaob 315, 316 m 317, 
paciUMpflhDLUMe KOAbi Cj m C q CTaHOBirrcfl (+1, 
+ 1), (-1, +1) 5 (-1, -1) 3 (+1, -1), (+1, +1), 
(-1 3 +1) (+1, -1), (+1, +1) (1, -1), (-1, 
+ 1),(+1, -1),(+1, +1),(+1, +1),(-1, +1). 
(+1, +1), (+1, -1), TaK hto nepexoAbi 

COCTOaHMM paCLUHp^lOLAUX KOflOB COOTBeTCTByfOT 

cneAyJOLAeMy: ot HananbHoro cocto^hma b 
nepBbiM KBaApaHT (K nepexoA), btopom 
KBaApaHT (fl nepexoA), TpeTMM KBaApaHT (K 
nepexoA), HeTBepTbiM KBaApaHT (fl nepexoA), 
nepBbiw KBaApaHT (K nepexoA), BTopoM 
KBaApaHT (fl nepexoA), HeTBepTbiM KBaApaHT (K 
nepexoA), nepBbifi KBaApaHT (fl nepexoA), 
TpeTMM KBaApaHT (K nepexoA), BTopoM KBaApaHT 
(fl nepexoA), HeTBepTbiM KBaApaHT (K nepexoA), 
nepBbiw KBaApaHT (fl nepexoA), nepBbiPi 
KBaApaHT (K nepexoA), BTopoM KBaApaHT (fl 
nepexoA), nepBbiM KBaApaHT (K nepexoA) m 
HeTBepTbiM KBaApaHT ( fl nepexoA). To ecTb 

paCUJMpaHDL^Me KOAbl , CC(DOpMMpOBaHHbie 

reHepaTopoM pacLUMpflfOLi^nx koaob Ha qbMr.8, 
ocyLuecTBnflfOT noBTopHbiM nepexoA M3 
coctoahmh Me>KAy K0M M 7r/2-fl0M, KaK 
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noKa3aHO ccbinoHHofi no3Mi4neM 317 Ha c|DMr.9. 

Ha dpwr. 10 noKa3aHa BpeMeHHaa AMarpaMMa 
KaHanbHbix BbixoflHbix AaHHbix opToroHanbHoro 
pacujupnTejifi n BbixoflHoCi cumaji reHepaTopa 
pacLunp^toLnnx koaob, ocyiAecTBnaioLAero 
nepexoflbi K-fl cocToaHMM. Ha cjDnr.10 
ccunoHHaa no3MU.ua 411 OTHOCMTca k 
KaHaribHbiM BbixoflHbiM AaHHbiM opToroHanbHoro 
pacLUMpnTejin, KOTopbie noAaioTca Ha bxoa 
KOMnreKCHoro yMHOKMTerifl, a ccbinoHHaa 

n03ML|Mfl 412 OTHOCMTCa K paCLJJMpflJOLL^MM KOAaM 

c Bbixofla reHepaTopa paci_LMpaKOLAHx koaob. KaK 
noKa3aHO Ha cf>nr. 10, pacwMpaioLUMM koa, 
ocyLAecTBJiflHDLi^nCi nepexoA cocToaHMa KOM, 
bboamtca ot reHepaTopa pacLUMpfiJOLi^MX koaob b 
momght BpeiwieHM, KorAa KaHaribHbie AaHHbie 

BBOA^TCfl B KOMnneKCHbiM yMHO>KMTenb Ha 

ocHOBe onopHoro BpeMeHU. 

Ha cf)nr. 11 - noKa3aHa BpeMeHHaa 
AnarpaMMa KaHanbHbix BbixoAHbix AaHHbix 
opToroHanbHoro pacujMpMTena n bmxoahom 
curHan reHepaTopa pacujMpaioLAMX koaob, 
ocy mecT Bn a kj me ro nepexoAbi fl-K cocto^hum. 
Ha cf)nr.11 ccbinoHHaa no3Mi4Ma 421 OTHOCMTca k 
KaHaribHbiM BbixoAHbiM AaHHbiM opToroHanbHoro 
pacLunpnTenfl, KOTopbie noAaioTca Ha bxoa 
KOMnreKCHoro yMHO>KMTena, m ccbinoHHaa 

n03ML|Ma 422 OTHOCMTCa K paCLJJMpflJOLAMM KOAaM 

c BbixoAa reHepaTopa pacum pa 101.14 mx koaob. KaK 
noKa3aHO Ha cjDnr. 1 1 , pacLuwpaioLUMM koa, 
ocyuj.ecTBnaiOLAMM' nepexoA 
cocToaHMa 7r/2-flOM, BBOAHTca ot reHepaTopa 
pacLUMpflfOLAMX koaob b MOMeHT BpeMeHU, KorAa 
KaHaribHbie AaHHbie BBOAaTca b KOMnneKCHbiM 
yMHOJKMTenb Ha ocHOBe onopHoro BpeMeHU. 

noaTOMy mo>kho peanM30BaTb reHepaTop 
pacLUMp^fOLAUX koaob Ana cjDopMMpoBaHwa fl-K 
pacLLmpflKDLneM nocneflOBaTenbHOCTM no cj3nr.11, 
Mcnonb3ya tot >Ke reHepaTop pacwMpafOLAMX 

KOAOB ATI^ CjDOpMHpOBaHUfl K-fl paCLJJMpf1K)LL4MX 

nocneAOBaTenbHOCTeM no c(DMr. 10. riepBbiivi 
cnocoooM ocymecTBreHHfl aBnaeTca 3aAep>KKa 
Mfin onepe>KeHkie KaHanbHbix AaHHbix Ha oamh 
aneMeHT KOfla Ha ocHOBe onopHoro BpeMeHU. 

Ha dpwr. 12 npeACTaBneHa BpeMeHHaa 
AnarpaMMa Ana cnynaa, KorAa KaHaribHbie 
AaHHbie onepe>KahDT Ha oamh aneMeHT koasi Ha 
ocHOBe onopHoro BpeMeHU no cfMr.10. Ha 
cjDwr.12 ccbinoHHaa no3nu,i/m 431 OTHOCMTca k 
BbixoAHbiM KaHaribHbiM AaHHbiM c onepexeHneM 
Ha oamh aneMeHT KOAa c opToroHanbHoro 
pacLunpnTena, KOTopbie noAaKrrca Ha 
KOMnneKCHbiM yMHOKMTerib, a ccbinoHHaa 

n03ML|Ma 432 OTHOCMTCa K paCLJJMpniOLUMM KOAaM 

c Bbixofla reHepaTopa pacLUMpafoiAnx koaob. KaK 
noKa3aHO Ha cfcnr.12, pacLUMpaioLAMM koa, 
ocyLAecTBJiflioLAkM nepexoA 
cocToaHMa Tr/2-flOM, bboamtca M3 reHepaTopa 
pacujupaiOLAMX koaob b MOMeHT BpeMeHU, KorAa 
KaHaribHbie AaHHbie BBOAaTca b KOMnneKCHbiM 
yMHO>KHTerib Ha ocHOBe onopHoro BpeMeHU, TeM 
caMbiM peanw3ya cxeMy nepexoAOB cocToaHMM 
fl-K. 

Ha cf)Mr.13 noKa3aHa BpeMeHHaa AMarpaMMa 
Ana cnynaa, KorAa KaHaribHbie AaHHbie 
3a Ae pxn Ba fOTca Ha oam h an e m e h t KOAa Ha 
ocHOBe onopHoro BpeMeHU no cfwr.lO. Ha cfwr. 
13 ccbinoHHaa no3Mi4kin 441 npeACTaBnaeT 
BbixoAHbie KaHaribHbie AaHHbie, 3aAep>KaHHbie 
Ha oamh aneMeHT KOAa opToroHanbHoro 
pacLunpnTena, KOTopbie BBOAaTca b 
KOMnneKCHbiM yMHO>KHTenb 3 a ccbinoHHaa 
nosML^a 442 npeACTaBnaeT pacujwpaiOLAMe 
KOAbi, BbiBOAMMbie H3 reHepaTopa 
pacLUMpaioLAMX koaob. KaK noKa3aHO Ha cf)nr. 13, 
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pacLunpaioiAMM koa, ocymecTBnaioiAMM nepexoA 

COCTOflHMfl jr/2-fl<t>M, BBOAMTC5R M3 TeHepaTOpa 
paCLUMpaiOLUMX KOAOB H3 MOMeHT BpeMeHU, 
KorAa KaHanbHbie AaHHbie BBOAaTca b 
KOMnneKCHbiM y m h o>KMTen b , Ha ocHOBe onopHoro 
BpeMeHU , TeM caMbiM peann3y?i nepexoA 
COCTOflHMM fl-K. 

KaK mo>kho onpeAennTb H3 

npeALuecTByHDLAero onwcaHna, HMeeTca 
B03MO>KHOCTb peann30BaTb nepexoA coctoahum 
fl-K, ncnonb3ya reHepaTop pacujupaHDLAMX 
koaob, KOTopbie ocymecTBnaeT nepexoA 
cocToaHMPi K-fl nyTeM onepe>KeHi/ia nnn 
3aAep>KKM KaHanbHbix ashhux Ha oamh aneMeHT 
KOAa. 

BTopoPi cnocoS ocyLi^ecTBneHMa coctomt b 
peann3au,kin nepexoAa cocToaHUM fl-K nyTeM 
onepe>KeHna nnn 3aAep>KKM BbixoAHoro curHana 
reHepaTopa K-fl paciuMpaioLAMx koaob Ha oamh 
aneMeHT KOAa. Hn>Ke onucaH cnoco6 3aAep>KKM 
BbixoAHoro cumana Ha oamh aneMeHT KOAa, 
KOTopbie MO>KeT 6biTb cpaBHUTenbHO nerKO 
ocyLAecTBneH. 

<t>\AV. 14 unniocTpupyeT cxeMy 
ocyii^ecTBneHMa nepexoAa cocToaHUM fl-K c 
ncnonb30BaHi/ieM 3aAep>KKM Ha oamh aneMeHT 

KOAa B COOTBeTCTBMH C B03MO>KHblM BapnaHTOM 

ocyiAecTBneHna HacToaiAero n3o6peTeHna. 

KaK noKa3aHO Ha cjDnr.14, opToroHanbHbiM 
pacujupnTenb 511, npuHMMaioLAUM KaHanbHbie 
KOAMpoBaHHbie AaHHbie, yMH0>KaeT 

KOAMpoBaHHbie AaHHbie Ha onpeAeneHHbiM 
opToroHanbHbiM koa Ana cjDopMnpoBaHna 
opToroHanbHO pacLunpeHHbix KaHanbHbix 
AaHHbix. 3Aecb ncnonb3yeTca koa YonLua b 
KanecTBe opToroHanbHoro KOAa. 3aAep>KKa 515 
Ha oamh aneMeHT KOAa 3aAep>KMBaeT KaHanbHbie 
AaHHbie Ha oamh aneMeHT KOAa. TeHepaTop 513 
pacujupaioLAMX koaob cjDopMnpyeT 
pacLunpahDLAMe KOflbi Ana pacujupeHna 
KaHanbHbix AaHHbix. TeHepaTop 513 
paCLJJMpaiOLHHX KOAOB MO>KeT cf^opMnpoBaTb 
pacujupaioLAyio nocneAOBaTenbHOCTb, b 
kotopom noBTopaeTca fl-K cabmt no cjDa3e, m 
TaioKe MO>KeT cpopMnpoBaTb pacujupaioLAyio 
nocneAOBaTenbHOCTb, b kotopom noBTopaeTca 
K-fl-nHYO-fl. KOMnneKCHbiM yMHOKMTenb 512 
KOMnneKCHO yMHO>KaeT KaHanbHbie AaHHbie, 
3aAep>KaHHbie Ha oamh aneMeHT KOAa, Ha 
pacujwpaioLAne koaw Ana cpopMnpoBaHna 
pacLUMpeHHbix cumanoB nepeAanw. 3Aecb MoryT 
6biTb Mcnonb30BaHbi nill koaw b KanecTBe 
pacujupaioLUMx koaob. nill KOAbi MMeioT nacTOTy 
cneAosaHna, paBHyio nacTOTe cneAOBaH^a 
aneMeHTOB KOAa, m MoryT MMeTb 3HaneHna H3 +1 
n -1. BnoK 514 HH3KOHacTOTHofi 4>nnbTpai4nn m 
MOAynai4nn cj^nnbTpyeT no hh>khhm nacTOTaM 
paciuMpeHHbie curHanbi c BbixoAa KOMnneKCHoro 
yMHO>KMTena 512 \a 3aTeM MOAynnpyeT 
OTcjDMnbTpoBaHHbie curHanbi Ana nonyneHna PH 
curHanoB. B KanecTBe MOAynaTopa MO>KeT 6biTb 
Mcnonb30BaH KOM MOAynaTop. 

KaK noKa3aHO Ha cjDnr.14, 3aAep>KKa Ha oamh 
aneMeHT KOAa 515 3a Ae p>KM BaeT KaHanbHbie 
AaHHbie Ha oamh aneMeHT KOAa Ana noAaHM 
KaHanbHbix AaHHbix, 3aAep>KaHHbix Ha oamh 
aneMeHT KOAa, Ha KOMnneKCHbiM yMHO>KMTenb 
512. noaTOMy reHepaTop 513 pacLUMpaioiAMX 
koaob MO>KeT ocyujecTBMTb MnM nepexoA 
cocToaHMM fl-K unM nepexoA cocToaHMM 
K-fl-nHYO-fl. 

Omt.15 MnniocTpMpyeT cxeMy 

ocyiAecTBneHMa nepexoAa cocToaHMM fl-K MnM 
nepexoAa cocToaHMM K-fl-nHYO-fl c 
Mcnonb30BaHMeM 3aAep>KKM Ha oamh aneMeHT 
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KOfla b cooTBeTCTBUM c APyrMM BapnamoM 
ocymecTBneHHH HacTosiAero M3o6peTeHkm. 

KaK noKa3aHO Ha dpwv. 15, opToroHanbHbiM" 
pacujupnTejib 511 npMHUMaeT KaHanbHbie 
KOAnpoBaHHbie flaHHbie, yMHOxaeT 

KOflnpoBaHHbie flaHHbie Ha onpefleneHHbifi 
opToroHaribHbiM koa Ana cpopMHpoBaHna 
opToroHaribHO paciunpeHHbix KaHaribHbix 
AaHHbix. 3flecb ncnonb3yeTca koa Yonuja b 
KanecTBe opToroHanbHoro KOAa. TeHepaTop 513 
pacLunpflfOLUMX koaob cjDopMwpyeT 
pacLunp^fOLi^ne KOflbi Ana pacwMpeHMa 
KaHaribHbix AaHHbix. 3aAep>KKa 516 Ha oamh 
aneivieHT KOAa 3aAep>KMBaeT pacLunp^fOLU.ne 
KOAbi c BbixoAa reHepaTopa 513 Ha oamh 
aneivieHT KOAa. KoMnneKCHbifi yMHOKMTenb 512 
KOMnneKCHO yMHO>KaeT KaHanbHbie AaHHbie Ha 
paciun pa fondue koaw, 3aAep>KaHHbie Ha oamh 
sneivieHT KOAa, Ana <£opMnpoBaHna 
pacLunpeHHbix curHanoB nepeflann. 3flecb MoryT 
6biTb Mcnorib30BaHbi nill KOAbi b KanecTBe 

paCLUMp^lOLUMX KOAOB. 11111 KOAbi MMefOT HaCTOTy 

cneAOBaHMfl, paBHyio nacTOTe cneAOBaHMa 
aneMeHTOB KOAa, n MoryT i/iMeTb 3HaneHna +1 m 
-1 . B AaHHOM BapnaHTe ocyLnecTBneHHa 
npeAnonaraeTCfl, hto nill KOAbi niviefOT 3HaneHHfi 

+ 1 H -1. BflOK 514 HM3KOHaCTOTHOCl 

qbujibTpai^MMM n MOAyrifii^MM cjDMJibTpyeT no 
hm>khmm nacTOTaM paci_unpeHHbie cwmanbi c 
BbixoAa KOMnneKCHoro yMH0>KMTena 512 m 3aTeM 
MOAyJiMpyeT OTc|DMribTpoBaHHbie CMrHaribi Ana 
nonyneHMa PM CMmanoB. B KanecTBe 
MOAynaTopa MO>xeT 6biTb ncnorib30BaH K&M 
MOAynaTop. 

ComacHO cjDMr.15, 3aAep>KKa 516 Ha oamh 
sneMGHT KOAa 3aAep>KHBaeT BbixoAHOM caiman 
reHepaTopa 513 pacuji/ipaioLUHX koaob Ha oamh 
sneMGHT KOAa Ana noAann pacLUnpaiOLAWX 
koaob, 3aAep>KaHHbix Ha oamh aneivieHT KOAa, Ha 
KOMnneKCHbm yMHO>KHTenb 512. riosTOMy mo>kho 
ocyiAecTBMTb cxeMy nepexoAa cocToaHMM" fl-K 
i/inn cxeiviy nepexoAa cocToaHi/iw K-fl-nHY0-fl c 
ncnonb30BaHneM reHepaTopa K-fl 

pacLunpaioLAMX koaob. 

TeHepaTop 513 MoweT TaioKe ocymecTBHTb 
nepexoA coctoahmPi fl-K 6e3 ncnonb30BaHi/ia 
saAep>KKM Ha oamh aneivieHT KOAa, KaK noKa3aHO 
Ha c(:nr.14 m 15. 3to MO>KeT 6biTb peanM30BaHO 
nocpeACTBOM 3aAep>KKM Ha oamh aneivieHT KOAa 
BbixoAHoro cumana 2-npope>KMBaTena 812 b 
o6bNHOM reHepaTope K-fl pacwHpflioLnnx koaob, 
noKa3aHHOM Ha <p\Ar.S. 

OMr. 16 MnniocTpMpyeT reHepaTop fl-K 

paCLUMpaiOLiJ.MX KOAOB B COOTBeTCTBMM C APyrMM 

BapnaHTOM ocymecTBneHUfl HacToamero 

M306peTeHMfl. 

KaK noKa3aHO Ha cjDnr.16, 2-npope>KWBaTenb 
612 npope>KMBaeT nillj, n nHHHa 3aAep>KKH 615 
3aAep>KHBaeT BbixoAHOki cm man 

2-npope>KHBaTena 612 Ha oamh sneivieHT KOAa. 
BpeMa 3aAep>KKM nnHHM 3aAep>KKH 615 MO>KeT 
6biTb ycTaHOBneHO Ha Apyrofi 3aAaHHbiPi 
BpeivieHHOM MHTepBan, BbipaxeHHbiM b 
aneivieHTax KOfla, OTnwHHbm ot oflHoro aneivieHTa 
KOAa. YMHO>Ki/iTenb 613 yMHOxaeT 
opToroHanbHbiM koa OC2 Ha BbixoAHOM cuman 
nMHMM 3aAep>KKM 615. YMHO>KMTenb 611 
yMHOxaeT opToroHanbHbiM koa OC1 Ha 
nill q Ana cfcopMwpoBaHMfl pacLLMpaHDinero KOAa 
Cj, n yMHO>KHTenb 614 yMHO>KaeT bnxoahow 
cuman yMHO>KHTena 613 Ha nill Ana 
cjDopivinpoBaHMfi paciunpHfOLAero KOfla C q . 

Ha dpv\r. 17 noKa3aHa BpeMeHHaa A^arpaMivia 
Ann cxeMbi reHepai^nn pacLUMpafOLL^nx 
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nocneAOBaTenbHOCTefi c ncnonb30BaHneM K<t>M, 
jr/2-fl0M no cjDnr.16. Ha cjDnr.17 
npeAnonaraeTcs, hto HananbHbiMM BennnnHaMM 
opToroHanbHbix koaob OC-i m OC2 ^BnseTca 
+ 1. Ha c)DMr. 17 ccbinoHHa?i nosni^nq 711 
npeACTaBnaeT nillj, 712 - nuij bnxoahom curHan 
2-npope>KMBaTena 612, 713 - 3aAep>KaHHbiM 
nill j BbixoAHOM CMman nMHMM 3aAep>KKM 615, 

714 - BbixoAHOM CMTHan yMHO>KMTena 613, 
KOTopbiCi yMHO>KaeT opToroHanbHbiM koa 

10 OC 2 Ha BbixoAHOM curHan nMHMM 3aflep>KKM 615, 

715 - nillq, 716 - paCLUHp^HDLHHM koa C j c 

BbixoAa yMHO>KMTenfi 611, kotopwm yMHO>KaeT 
nillq Ha opToroHanbHbiM koa OC 1( 717 - 

paCLJJMpfllOLAMM koa C q C BblXOAa yMHO>KMTen^ 
15 614, KOTOpbIM yMHO>KaeT nillq Ha BblXOAHOM 

curHan yMHO>KHTena 613, 718 - nepexoAHbie 

COCTOflHMSI paCLUHp^fOLAUX KOAOB. 

Ha cjDwr.17 npeAnonaraeTca, hto 
HananbHbiMM 3HaHeHmRMM opToroHanbHbix koaob 
OC 1 m OC 2 ^BnaioTca +1. KaK noKa3aHO Ha 
4)nr.16 m 17, BbixoAHOM curHan yMHO>KMTenjq 611 
m BbixoAHOM cuman ywiHO>KMTerifl 614 o6pa3yioT 

paCLJJMpfllOLAMe KOflbi Cj M C q COOTBeTCTBeHHO. 

KaK noKa3aHO ccbinoHHOM nosMi^neM 718, 

paCUJMpflHDLAMe KOAbi C j H Cq C BblXOAOB 

yMHOKMTeneti 611 n 614 nivieHDT bha (+1, -1), 

(-1, -1), (-1, +1), (+1, +1), (+1, -1), (-1, 
-1), (+1, +1), (+1, -1), (-1, +1), (-1, -1), 

(+1, +1), (+1, -D, (+1, -D, (-1,-D, (+1, 
-1). nosTOMy Ana cnynaa Ha cfci/ir.16 nepexoAbi 

COCTOflHMM paCLUHpflhOLUHX KOAOB (C j, C q ) 

aBnatoTca cneAyfOLi^ne: ot HananbHoro 
cocToaHna b HeTBepTbiM KBaApaHT (K nepexoA), 
TpeTuCi KBaApaHT (fl nepexoA), btopom KBaApaHT 
(K nepexoA), nepBbiPi KBaApaHT (fl nepexoA), 
HeTBepTbiCi KBaApaHT (K nepexoA), TpeTMM 
KBaApaHT (fl nepexoA), nepBbM KBaApaHT (K 
nepexoA), neTBepTbiw KBaApaHT (fl nepexoA), 
btopom KBaApaHT (K nepexoA), TpeTnw KBaApaHT 
(fl nepexoA), nepBbiM" KBaApaHT (K nepexoA), 
neTBepTbiw KBaApaHT (K nepexoA), MeTBepTbiM 
KBaApaHT (fl nepexoA), TpeTMCi KBaApaHT (K 
nepexoA) m neTBepTbm KBaApaHT (fl nepexoA). 
CneAyeT OTMeTHTb, hto nepexoAbi cocToaHMCi 
HepeAyK)Tca Me>KAy ji/2-fl<I>IVI v\ KOM Ha ocHOBe 
onopHoro BpeMeHM . 

0mt. 18 MnniocTpMpyeT cxeiviy noBTopHoro 
ocyLAecTBneHMa nepexoAOB cocto^hmm KOM 
m jr/2-flOM nocpeACTBOM KOMGnHnpoBaHna nill 
nocneAOBaTenbHocTetf 6e3 ncnonb30BaHna 
opToroHanbHbix koaob b cooTBeTCTBMH c APyrMM 
BapnaHTOM ocyLAecTBneHMa HacTOflmero 
n3o6peTeHna. Ha qbnr.18 cwmanbi A 
npeACTaBnaKDT C060C1 KOM cnmanbi, KOTopbiMH 
aBnahDTCfi nill j m nUJ q , BbiBOAMMbie 6e3 CABura 
no c)Da3e, m CMmanbi D npeACTaBnawT 
co6om ji/2-flOM cumanbi. 

KaK noKa3aHO Ha c|DMr.18, 3aAep>KKa 811 
3aAep>KMBaeT npeALuecTByioLAMM pacLUMpaioLAMM 
koa Cj, m 3aAep>KKa 821 3aAep>KMBaeT 
npeALuecTByK)LAMii pacLunpflioLAUM koa C q . 
YMHO>KHTenb 815 yMHOxaeT nill q koa Ha "-1" 
Ana MHBepTupoBaHna nill q KOAa. YMHO>KMTenb 
814 yMHO>KaeT npeALuecTByhomuM 

60 pacujupaiOLUMM koa C q c BbixoAa nUHMM 
3aAep>KKM 821 Ha BbixoAHOM curHan yMHO>KMTena 
815. nepBbiti ceneKTop 812, npuHUMaraLUMPi 
nill j koa b KanecTBe nepBoro cumana A m 
BbixoAHOM cuman yMHO>Ki/iTena 814 b KanecTBe 
BToporo cumana D, Bbi6npaeT oamh H3 bxoahnx 
cumanoB A n D noA ynpaBneHneM KOHTponnepa 
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831 . yMHOXMTenb 824 yMHOKaeT 
npeflLuecTByioLHHM pacwMpflfOLUMM koa C j c 
Bbixofla jimhum 3aflep>KKM 811 Ha nillq KOA- 
BTopoM ceneKTop 822, npuHUMajomnti riLU q koa 
b Ka^ecTBe nepBoro curHana A m BbixoAHOM 
cuman yMHOKMTena 824 b KanecTBe BToporo 
curHana D, Bbi6npaeT oamh M3 BXOAHbix 
cumanoB AnD noA ynpaBneHneivi KOHTponnepa 
831 . 3A©cb nepBbie cumanbi A npeACTaBnaiOT 
cooom K0M curHaribi, KOTopbiMn ABnaioTCfl 
nill j m nillq, BbiBOAHMbie 6es cflBi/ira no cfaae, a 
BTopbie curHaribi D npeACTaBn^fOT 
cooom ju/2-flct>M curHaribi. 

B npoi^ecce pa6oTbi KOHTponnep 831 
ynpaBJineT nepBbiM n BTopbiM ceneKTopaMU 812 
m 822 Ana nocneAOBaTenbHoro Bbi6opa 
cumanoB A v\ D b onpeAeneHHOM nopflA«e. 
TaioKe mo>kho ocyu^ecTBHTb pa3nnHHbie 
cnoco6bi paciunpeHUfl no cneKTpy nacTOT, 
v\ue\omy\Q 6"onee HM3Koe OMC npM 
MMHMMH3ai_|MM yxyALueHMfl xapaKTepucTHKM HOB 
nocpeACTBOM KOMO"MHMpoBaHMfl KOM 
m TE/2-fl^M. B BapnaHTe ocymecTBneHMfl no 
cjonr. 18 b CBH3H c TeM, hto BXOAHbie nill j n 
nill q BbiBOA^T 6e3 H3MeHeHMfl (T.e. 6e3 CABura 
no cjDa3e), CHanana ocyLU,ecTBnflioT KOM, HTo6bi 
nonynnTb 3HaHeHMfl, cooTBeTCTByhDLAne OAHOMy 
M3 KBaApaHTOB ot nepBoro ao neTBepToro (+1, 

+ 1), (-1, +1). ("1, -1), (+1, -1), H 33TeM 

ocyuj | ecTBniRK3T ju/2-flOM An* CABura 
npeALuecTByHDLi^nx BbixoAHbix curHanoB Ha ±%I2 
cf)a3bi. 3to mo>kbt 6biTb peariM30BaHO 
nocneAOBaTeribHbiM noBTopHbiM BbioopoM 
CMmanoB A m D c ncnorib30BaHneM nepBoro n 
BToporo ceneKTopoB 812 m 822. nillj n 
l~ILU q KOAbi Ha cf>nr.1 8 MoryT ObiTb TaKHMH >Ke, 
KaK m o6bNHbie nill paciui/ipsifOLAne KOflbi. 

Onr.19 njiriKDCTpupyeT cxeiviy 

CjDOpMMpOBaHMfl paCLUMpflfOU4MX KOAOB 

KOM^MHupoBaHneM KOM, gu/2-fl0M v\ 
nepeceMeHMM HyneBoro ypoBHfl nnn cjDUKcai^nn b 

COOTBeTCTBMH C B03M0>KHblM BapMaHTOM 

ocyLnecTBneHUfl HacTOflii^ero M3o6peTeHnn. Ha 
4>nr.19 cumanbi A npeACTaBrmfOT co6om K<t>M 
cumajibi, KOTopbiMM flBJiflfOTca nill j m ni_U q , 
BbiBOflMMbie 6e3 CABura no 4>a3e, cwrHanbi B n D 
npeACTaBJiflHDT co6om ji/2-flOM CMmanbi n 
ckirHaribi C npeACTaBrmHDT co6om nHY$ 
cvirHaribi. 

KaK noKa3aHO Ha qtiMr.19, jiuhua 3aAep>KKM 
911 3aAep>KHBaeT npeALuecTByiOLUMM 

paciUMpfliOLJj.MM koa Cj, nnHna 3aAsp>KKM 921 
3aAep>KHBaeT npeAwecTByioLLi.MM pacLUMpflKDm.MM 
KOA C q . yMHOKVlTGJlb 913 yMHOKaeT nillj koa 
Ha npeALuecTByhDLi^HM pacLUMpflKDm.MM" koa Cj c 
BbixoAa jimhum 3aAep>KKM 911. YMHO>KMTerib 915 
yMHOKaeT nill q koa Ha "-1", HTo6"bi 

MHBepTMpOBaTb ni_U q KOA- YMHOKMTenb 914 

yMHOKaeT npeALuecTByfoinMM pacujMpflfOLUMM 

KOA C q BblXOAa J1MHMM 33A©P>KKM 921 Ha 

BbixoAHOM CMman yMHOKMTenfl 915. nepBbiM 
ceneKTop 912 npMHMMaeT nillj koa b KanecTBe 
nepBoro CMrHana A, BbixoAHOM CMman 
yMHO>KMTenfl 923 b KanecTBe TpeTbero CMrHana 
C m bnxoahom curHan yMHOWHTena 924 b 
KanecTBe BToporo v\ MeTBepToro CMrHanoB B m 
D, Bbi6MpaeT oamh M3 BXOAHbix CMrHanoB A, B, C 
m D noA ynpaBJieHMeM KOHTponnepa 931 . 3Aecb 
nepBbie CMTHaribi A npeACTaBrmfOT co6om K<t>M 

CMTHaJlbl, KOTOpblMH aBJIflKJTCfl riLU j H ni_U q3 

BbiBOAMMbie 6e3 CABMra no cjoase, BTopoM n 
HGTBepTbiM CMTHanbi BmD npeACTaBrmfOT C060C1 
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7t/2-fl<t>M CMTHaribi, m TpeTbM CMTHaribi C 
npeACTaBn^fOT cooofi nHYO CMrHaribi. 

B npoi^ecce paooTbi KOHTponnep 931 
ynpaBiiaeT nepBbiM n BTopbiM ceneKTopaMU 912 
n 922 AJ~ifl nocjieAOBaTeribHoro BbiGopa b 
onpeAeneHHOM nopHAKe cumajiOB A, B, C m D. 
TaiOKe B03MOKHO OCyLL^eCTBMTb pa3nMMHbie 

cnoco6bi pacLunpeHMfl, MMefOLAMe 6onee HM3Koe 

OMC npM OAHOBpeMeHHOM MMHMMM3aU,MM 

yxyALiieHM^ xapaKTepMCTMKM MOB, nocpeACTBOM 

KOMSMHMpOBaHMfl KOM, 11 HY, Ji/2-fl0M M 

0HKCAL4MI/1 (3Aecb Aanee o6o3HanaeMOM "O" 
An?i KpaTKOCTM). HanpMMep 3 b nepBOM cnoco6e 
pacujMpeHun nocneAOBaienbHO Mcnonb3yeTCfl 
K0M-7i/2-,qOM-nHy-7c-fl0M (3Aecb 
o6o3HanaeMoe KaK K-fl-H-fl), bo BTopoM 
cnoco6e pacLunpeHun ncnorib3yeTCfl 
0HKcau,Miq- 7t/2-jH0M, m b TpeTbeM cnoco6e 
pacujMpeHun Mcnonb3yeTC^ riHY- jr/2-fl0M. 
noMMMO GToro, TaiOKe bo3MO>kho Mcnonb30BaTb 
cnoco6 pacLUMpeHM?!, flBn^fomnMcyi 
KOM6MHai4MeM BbiujeyKa3aHHbix nepBoro, 
BToporo n TpeTbero cnocoooB paciuMpeHM?i. 
3tot cnocoG MoxeT 6biTb ocymecTBneH, KaK 
onucaHO h w>Ke. 

Huxe onMcaHO cjoopMMpoBaHMe 

paCLUMpahDLUMX KOAOB B COOTBeTCTBMM C 

nocneAOBaTenbHOCTbfo K-fl-H-fl no ct>nr.19. B 
3tom cnoco6e b cb^3m c TeM, hto BXOAHbie >Ke 
nuij m nillq Mcnonb3yHDTCfl 6e3 CABMra no cjDase, 
CHanana ocyiAecTBnsKOT K<tM ati^ BbiAaHM 

3HaHeHMM, COOTBeTCTByfOLUjMX OAHOMy M3 

KBaApaHTOB, ot nepBoro ao neTBepToro (+1 , 

+ (_1 5 +1) 5 (+1 -1); 3aT eM 

ocyLnecTBnafOT jr/2-flOM a^i^ CABMra 
npeALuecTBytoLi^MX BbixoAHbix CMmanoB 
Ha tjr/2-flOM cj3a3bi; nocne 3Toro 
ocyu^ecTBn?iK)T nHY An^ BbiBOAa Tex xe 
3HaneHMM, hto m BbiBeAeHHbie paHee, mjim ah^ 

M3MeHeHMfl 3H3KOB 06OMX paHee BblBeAeHHblX 

3HaneHMM; n, HaKOHei^, 

ocyLAecTBn?iK>T ±7r/2-flOM. 3to AeJiaeTCfl 
nocneAOBaTenbHbiM noBTopHbiM BbiSopoM 
CMrHanoB A, B, C m B c Mcnorib30BaHMeM 
nepBoro n BToporo ceneKTopoB 912 m 922. 

riLU j M nHl q KOAbl 

npeACTaBn^Tb cooom 
pacujMpaiOLUMe KOAbi. 

Hn>Ke onMcaH Apyrofi nepexoA coctoahmm, 
B03HMKafoii^MM b cxeMe no opMr.19. CHanana 
MOKeT 6biTb ocyLuecTBneH nepexoA KOM-nHY 
nepeAOBaHMeM Me>KAy cMmanaMM A m C c 
Mcnonb30BaHMeM nepBoro m BToporo 
ceneKTopoB 912 m 922, m M0>KeT 6biTb 
ocyu^ecTBneH nHY-KOM nepexoA 

nepeAOBaHMeM Me>KAy CMmanaMM C m A c 
Mcnonb30BaHMeM nepBoro m BToporo 
ceneKTopoB 912 m 922. 3Aecb npeAnonaraeTca, 

HTO CjDOpMMpyHDTCfl OAHM M Te >Ke paCLUMpflKDLUMe 

KOAbi, nocneAOBaTenbHOCTM BbiBOAa 

paCUJMpflHDLAMX KOAOB pasnMHahDTCfl, KaK B 
cnynaax KOM-nHY v\ nHY-K0M, T.e., KorAa 
B03HMKaeT 3aAep>KKa b oamh sneMeHT KOAa. 
nepexoA nHY-^-flOM (unM 7c/2-fl0M-nHY) 
MO>KeT 6biTb ocymecTBneH nepeAOBaHMeM 
Me>KAy CMTHanaMM CmB (MnM CMTHanaMM B m C) 
c Mcnonb30BaHMeM nepBoro m BToporo 
ceneKTopoB 912 m 922 ; 

KOM- jr/2-fl0M-nHY-gc/2-fl0M MoryT 6biTb 
ocymecTBneHbi noBTopeHMeM 3aKOHa Bbi6opa 
CMrHanoB A, B, C m D c Mcnonb30BaHMeM 
nepBoro m BToporo ceneKTopoB 912 m 
922; 7r/2-fl0M-K^M-nHY-7r/2-fl0M MoryT 6biTb 
ocyLnecTBneHbi noBTopeHMeM 3aKOHa Bbi6opa 


no cjDMr. 19 MoryT 
oGbNHbie nui 


CM 
O 


CO 
00 


00 
CD 


O 


CMmanoB B, A, C, v\ D c ncnonb30BaHneM 
nepBoro w BToporo ceneKTopoB 912 v\ 922; n 
K0M-nHy-K0M-ji/2-,q0M iworyT 6biTb 

ocyuj.ecTBneHbi noBTopeHneM 3aKOHa Bbioopa 
cm th an ob A, C, A m B c wcnonb30BaHi/ieM 
nepBoro v\ BToporo ceneKTopoB 912 w 922. 

Our. 20A unnKDCTpupyeT cxeMy 

CjDOpMMpOBaHMH paCLUMpniOLAMX 

nocneAOBaTejibHOCTeM B cooTBeTCTBMH c 
nocneAOBaTejibHOCTbK) nepexoflOB K-fl-H-fl. KaK 
noKa3aHO Ha cftwr. 20A, 4-npope>Ki/iBaTenb 1011 
MeTbipexKpaTHO npopeKMBaeT ni_U 1 koa h 
4-npope>KHBaTejib 1021 MeTbipexKpaTHO 
npope>KHBaeT nLU 2 koa. B 3tom BapnaHTe 
ocym,ecTBneHnn "npope>KHBaHne" 03HanaeT, hto 
cuMBOJibi HMeHDT OAHHaKOBoe 3HaneHne b 
TeneHMe 3aAaHHOM AnHTenbHOCTii aneivieHTa 
KOAa. l~loApo6Hoe onucaHne BbixoAHbix 
cwmanoB npopexuBaTenefi 6yfleT asho HM>Ke. 

Our. 20B unriKJCTpupyeT n3MeHeHne 
cmmbojiob b eAWHUu.ax BpeivieHM no otholushmkj 
k npopexuBaHura Ha ctpnr.20B ccwnoHHan 
no3Mi4Mfi 1115 npeACTaBJineT pe3ynbTaT 
4-npope>KHBaHMfl, KorAa niil 1 paBHO +1 b 
4-npope>KHBaTejie 1011 Ha ctpMr.20A, a 
ccbinoHHan no3Mi4n?i 1117 npeAoraBnneT 
pe3yribTaT 4-npope^HBaHnn, KorAa riLU 2 paBHO 
-1 b 4-npope>KMBaTerie 1021 Ha c|DMr.20A. 

YiviHO>KMTerib 1013 Ha cfcnr.20A yMHOKaeT 
BbixoAHOM CMrHan yMHO>KMTenn 1012 Ha 
l~ILU 3 koa Ann BbiBOAa pacujnpnK)m l ero KOAa 

Cj, H yMHO>KMT6J1b 1023 yMHOKBeT BblXOAHOM 

cun-ian yM HO>KHTenn 1022 Ha nill 3 koa Ann 
BbiBOAa pacLunpfiK)Lnero KOAa C q . C yneTOM 
paooTbi cxeMbi 0opMnpoBaHnn pacujnpnhou4Hx 
koaob no cj3nr.20A, qbopMnpyioTcn l~l LU 1 n 
nill 2 KOAbi, o6o3HaneHHbie ccbinoHHbiMH 
no3HL4M^MM 1111 m 1113 Ha cjDnr.20B, 
npope>KHBatoTcn npope>KHBaTennMW 1011 h 

1021, KaK noKa3aHO ccbinoHHbiMM no3wijnnMH 

1115 M 1117, H 33TeM yMHO>KaK0TCn Ha 

opToroHaribHbie KOAbi OC-| n OC 2 b 
yMHO>KWTennx 1012 n 1022. nocne 3Toro 
BbixoAHbie curHaxibi yMHO>KMTenefi 1012 m 1022 
yMHOKaioTcn Ha nill 3 koa b yMHOKVuermx 1013 
m 1023, npn 3TOM BbiAaKrrcn OKOHHaTenbHO 
ccf)opMnpoBaHHbie paci_unpn fondue KOAbi C j n 
C q . KaK ToribKO nill-i \a ni_U2 KOAbi onpeAeneHbi, 
ohh noAAep>*<HBahOTC?i b TeneHne 4 aneMeHTOB 
KOAa. n lil-i n nill 2 KOAbi, BbiBeAeHHbie H3 
npope>KHBaTenePi 1011 n 1021, yMHO>KakDTcn Ha 
cooTBeTCTBytoii^ne opToroHaribHbie KOAbi OC-j h 

OC 2 B yMHO>KMTenflX COOTBeTCTBeHHO 1012 n 

1022. B 3T0T MOMeHT b nepBOM sneMeHTe KOAa 
ocym,ecTBnneTcn KOM. Ecjim npeAnonaraeTcn, 
hto BbixoAHOM cuman Ann npeALiiecTByHDLnero 
BpeivieHU b sneivieHTax KOAa cyu^ecTByeT b 
nepBOM KBaApaHTe (+1, +1), to BbixoAHofi 
ckimari Ann BpeivieHM BToporo aneivieHTa KOAa 

B03HHKHeT BO BTOpOM KBaApaHTe (-1, +1) V\YVA B 

neTBepTOM KBaApaHTe (+1, -1), hto 
cooTBeTCTByeT ji/2-fl^M. BbixoAHOM ci/irHan Ann 
BpeMeHU TpeTbero 3neMem~a KOfla B03HMKaeT bo 
BTopoM KBaApaHTe (-1, +1) HJ1M B HeTBepTOM 
KBaApaHTe (+1, -1), 3a cneT npHMeHeHun 
opToroHaribHbix koaob m ni_U3 KOAa/ hto 
cooTBeTCTByeT riHyO. Bo BpeMn neTBepToro 
sneivieHTa KOAa BbixoAHofi CMrHan B03HMKaeT b 
nepBOM KBaApaHTe (+1, +1) mjim TpeTbeM 
KBaApaHTe (-1, -1), hto cooTBeTCTByeT jr/2-flOM. 
0v\r. 21 A MruifocTpupyeT Apyryw cxeMy 

CjDOpMMpOBaHMfl paCLUHpflKDLi^MX KOAOB B 
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COOTBeTCTBMM C K-fl-H-fl. 

KaK noKa3aHO Ha 4)Mr. 21 A, yMHOJKMTenb 
1211 yiwHoxaeT n LUj koa na opToroHaribHbiM koa 
OCi, n yMHO>KMTenb 1221 yMHO>KaeT riLUj koa 
Ha opToroHaribHbie koa OC2. 

nocrieAOBaTejibHO-naparineribHbiM (nn) 
npeo6pa30BaTerib 1231 npeoGpasyeT 
nocjieAOBaTejibHbiM nill q koa b napajrnenbHbie 
AaHHbie, 2-npope>KHBaTerib 1241 npope>KMBaeT 
nillq koa c BbixoAa nn npeo6pa30BaTenn 1231 
Ann BbiBOAa HeneTHbix 3HaneHMM ni_U q KOAa, m 
2-npope>KHBaTerib 1251 npope>KViBaeT nill q koa 
c BbixoAa nn npeoepa30BaTenn 1231 Ann 
BbiBOAa neTHbix 3HaneHuCi nill q KOAa. 

Huxe ASTaribHO onucaHbi BbixoAHbie 
curHaribi nn npeo6"pa30BaTerm 1231 m 
BbixoAHbie CMmanbi 2-npope>KMBaTeneM 1241 m 
1251 co ccbiriKaMM Ha cf)Mr.21B, KOTopbie 
unnfocTpupyeT usivieHeHkie cmmbojiob bo 

BpeMeHM. l~IO OTHOLUeHMfO K BblXOAaM 

2-npope>KMBaTejiei?i 1241 n 1251 HeneTHbie 
3HaneHMn ni_U q KOAa M3MeHnK0Tcn, KaK noKa3aHO 
ccbirioHHOM no3MU,neti 1315 Ha 4)Mr.21B. 
YMHO>KHTenb 1212 Ha c(DMr.21A yMHO>KaeT 
BbixoAHOM curHari npope>KMBaTenn 1241 Ha 
BbixoAHOM CMrHan yMHO>KMTejin 1211 Ann 
ctpopMHpoBaHMfl pacLUMpnKoinero KOAa C j, m 
yMHO>KMTerib 1222 yMHO>KaeT BbixoAHOM CMrHan 
npope>KMBaTejin 1251 Ha bnxoahom curHan 
yMHO>KMTenn 1221 Ann ctpopMnpoBaHun 
pacLUMpnioLnero KOAa Cq. XoTn b cxeMe Ha 
c|DMr.20A Mcnorib3yeTcn TpM nill KOAa, cxeMa Ha 
c|DMr.21A MoxeT BbinonHnTb TaKyio >Ke cpyHKi^Mio, 
ncnojib3yn ToribKO ABa nill KOAa. 

KaK noKa3aHO Ha apwr.21A m 21 B, nill koa 
yMHo>KaeTcn Ha opToroHaribHbie KOAbi OC 1 m 
OC 2 b yMHOKHTennx 1211 m 1221 
COOTBeTCTBeHHO. ni_U q koa nocne npoxo>KAeHMn 
nn npeo6pa30BaTenn 1231 n 
2-npope>KMBaTeneM 1241 m 1251, yMHOKaeTcn 
Ha BbixoAHbie cumanbi yMHo>KHTenePi 1211 m 
1221 b yMHOKMTennx 1212 n 1222 Ann 
nonyneHun Ha BbixoAe paciuMpnioLLJ.nx koaob 
C j m C q . B reHepaTope pacLunpntou^MX koaob no 
ctpwr. 21 A nillq koa ncnonb3yeTcn b KanecTBe 
nill-i v\ nill2 koaob no 0nr.2OA, m nUJ-i koa 
Mcnonb3yeTcn b KanecTBe nill3 KOAa no 
c|DMr.20A. 

Ha npeACTaBneHa 6noK-cxeMa, 

MnniocTpupy toucan cnoco6 npeAOTBpau^eHkin 
pocTa OMC He TonbKO, KorAa pacujupnioLAUM 
koa wcnbiTbiBaeT nepeceneHun HyneBoro ypoBHn 
riHY, ho m KorAa pacujMpnioLLJ.HM koa coxpaHneT 
OAHy m Ty BennnnHy (T.e. ctpuKcupyeTcn). 
KaK noK33aHO Ha qonr.22, Ann npeAOTBpaLU,eHnn 
nepeceneHUM HyneBoro ypoBHn m ctpwKcaL^n 


nuj 


M nillq npM 


pacLUMpnioini/ix koaob 
B03HHKHOBeHMH nHY, npoM3BOAnT cab nr 
pacujupnioLAMX koaob no cipa3e Ha + tt/2 nnn 
- jJ2, b npoTHBHOM cnynae nillj n 
nill q BbiBOAnTcn 6e3 M3MeHeHHM. 3tot cnoco6 
nBnneTcn rn6pnAHbiM cnoco6oM, 
Mcnonb3yhoinnM ji/2-fl0M n KOM, h Mo>KeT 
MCKnionaTb nHY m cjDUKcai^nfo. 

KaK noKa3aHO Ha dpvir. 22, 3HaneHnn nill 
koaob BBOAnTcn Ha 3Tane 1411, w 3HaneHMn 


M 


nuj c 


cpaBHUBaioTcn 


npeALiiecTByiou^MMH 3HaneHnnMH C j n C q Ha 
3Tane 1412. Ecnn C^nLUj v\ Cq^nLU q , to 
npoi^eAypa nepexoAUT k 3Tany 1413, Ha 
kotopom c|Da3a pacLunpfiK)Li4MX koaob CABuraeTCfi 
Ha +jt/2. OAHaKO, ecnn nioSoe M3 3HaHeHnPi 
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npeflLuecTByfOLL^HM 3HaneHnaM C , m C qj 
npoi^eflypa nepexoflMT k 3Tany 1415. Ecnn 
0 j=ni_Llj m C q =ni_U q Ha 3Tane 1415, npoi^eflypa 
nepexofli/iT k 3Tany 1414, Ha kotopom dpasa 
pacLunpflfOLi^MX koaob CABi/iraeTca Ha - %I2. 
OAHaKO, ecnn moooe H3 3HaHeHMfi riLUj n 


nuj 


He 


paBHO 


COOT BeTCT By JO il\ \A M 


npeALuecTByKDLHHM 3HaneHnaM C j i/i C q , 
npoLieflypa nepexoflUT k 3Tany 1416, Ha 
kotopom 3HaneHMe nillj BbiAaeTca KaK 
Hen3M6HHOs Cj, a 3HaneHMe ni_U q BbiAaeTca KaK 

H6H3MGHGHHOS C q . 

KaK onucaHO Bbiuje, HOBaa cxeMa 
CjDOpMMpOBaHMS pacu_inpaioLnetf 
nocneflOBaTeribHOCTM cfcopMnpyeT 
pacLunpflioLu.yro nocneAOBaTenbHOCTb, KOTopaa 
ocyLL^ecTBJi?ieT noBTopHbie nepexoAbi cocto^hum 
Me>KAY 7r/2-fl0IVl m KOM, HTo6bi TeM caMbiM 
yMeHbLUMTb OMC. 

XoTa M3o6peTeHne 6bino noKa3aHO m 
onucaHO co ccbinKaMH Ha npeAnoHTHTenbHbie 
BapnaHTbi ero ocyLnecTBneHwa, cnei4nanncTaM b 
AaHHoi?i o6nacTM noHaTHO, hto MoryT 6~biTb 
ocyu^ecTBrieHbi pa3JiMHHbie M3MeHeHna no 
c£opMe m b A^Tanax 6e3 n3MeHeHi/ia cyLL^HOCTM n 
o6"beivia i/i3ob"peTeHna, onpeAenaeMbix 
cjDopMynoM n3o6peTem/m. 

cbopwiyna M3o6peTeHwsq: 

1. YCTpOMCTBO ATI5q C|DOpMHpOBaHl/ia 
paCLUHpflfOLUMX KOAOB Ana CHCTeMbl CBS3H 

MHO>KecTBeHHoro AOCTyna c koaobhivi 
pa3AeneHneM KaHanoB (MflKP), BKnronaioLnee b 
ceoa reHepaTop nceBAOiuyMOBbix (nill) 
nocneAOBaTenbHOCTeM Ana cfcopMHpoBaHi/ia 
riLLI j m nillq nocneAOBaTeribHOCTePi; reHepaTop 
opToroHaribHbix koaob Ana cfcopMHpoBaHHa 
nepBoro \a BToporo opToroHaribHbix koaob, npn 
3TOM ynoiviaHyTbiM reHepaTop opToroHaribHbix 
koaob ocymecTBnaeT nepexoAbi coctoahmCi 
Anc)Dcf)epeHi4MaribHOM cf)a30BOM MaHMnynai^HM 
(flOM) c MHTepBanaMki no MeHbLuefi Mepe b ABa 
aneivieHTa KOAa; m reHepaTop paciuwpaioLUMX 
koaob Arm cf)opMnpoBaHi/ia pacLuwpafomwx 

KOAO B Cj M C q n OCpeACT BOM CMeiUHBaHMfl 

niU j m nillq nocneAOBaTenbHOCTeM c nepBbiM n 

BTOpbIM OpTOrOHaribHblMM KOA3 MM, TaK HTO 

TeKymafl 4)a3a pacLiinpaioLnnx koaob C j v\ C qj 
nonepeMeHHO ocymecTBnaeT nepexoAbi 
cocToaHkiw KBaApaTypHoPi 0?a3OBOM 
MaHwnyrmuMn KOM m flOM no OTHOiueHMfo k 
npeALuecTByhOL^eM <£a3e pacLunp^fOLAMX 

KOAOB Cj H C q . 

2. YCTpOPlCTBO ATlfl C|DOpMMpOBaHMfl 
paCLUMp^fOLAMX KOAOB HO H. 1 , OTJIMHaHDLHeeCfl 

TeM, hto reHepaTop paciunpaK)Li4Hx koaob 
BKrifonaeT b ce6a nepBbiM yMHO>KHTenb Ana 
CMeLUHBaHi/m riLU q nocneAOBaTenbHOCTi/i c 
nepBbiM opToroHanbHbiM koaom Ana 
cjDopMnpoBaHUfl BToporo pacninp^HDinero 
KOAa Cj, npuneM nepBbiM opToroHanbHbiM 
koaom aBnaeTca nocneAOBaTenbHOCTb AByx 
sneMeHTOB KOAa, cocToamaa H3 +1, +1; 
npope>KHBaTerib Ana AsyKpaTHoro 
npope>KMBaHna nill j nocneAOBaTenbHOCTw; 

BTOpOM yMHO>KMTeJ1b Ana CMeLJJHBaHUa 

AByKpaTHO npope>KeHHoi?i 

riLLI j nocrieAOBaTeribHOCTH co BTopbiM 
opToroHanbHbiM koaom Ha noaneMeHTHoPi 
ocHOBe, npuneM BTopbiM opToroHanbHbiM koaom 
aBnaeTca nocneAOBaTenbHOCTb us AByx 
sneMeHTOB KOAa, cocToamaa v\z +1, -1; n 
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TpeTMH yMHO>KMTenb ATlfl CMeLLIMBaHMfl 

BbixoAHoro curHana BToporo yMHO>KMTen5i c 
nill q nocneAOBaTenbHOCTbto Ha noaneMeHTHOM 
ocHOBe Ana cjDopMnpoBaHna BToporo 
pacujMpyifOLAero KOAa C q . 

3. Yctpomctbo Ana 
pacujupflioLAUx koaob Ha n. 
TeM, hto AononHMTenbHO 
3aAep>KKM Ha oa^h 


qbopMnpoBaHne 
2, OTnuHafOLU.eecfl 

COAep>KMT nMHUKD 

aneMeHT KOAa, 


npope>KMBaTeneM m 


noACoeAHHeHHyfo Me>KAy 

BTOpbIM yM HOKMTeneM . 

4. Yctpomctbo Ana QbopMnpoBaHna 
pacujMpflNDLUMX koaob no n. 3, OTnMHatoLi^eeca 
TeM, hto ecnw npeflLuecTByroLnne paciunpajoLnne 
koaw Q m C q ocyu^ecTBunM nepexoA cocToaHMa 
K0M, pacLUnpflKDLi^ne koah C j m 
C q ocyLi\ecTBn?iK3T nepexoA cocTOAHna flOM, a 
ecnn npeALuecTByfOLHne pacLunpajoLL^ne koah 
Cj n C q ocyLnecTBunn nepexoA cocToaHna fl<t>M, 
TeKymwe pacLunpaKJii^ne KOAbi C j m 
C q ocyLnecTBnafOT nepexoA cocToaHna K0M. 

5. YcTpowcTBO Ana QbopMnpoBaHMa 
pacujupaioLAMX koaob no n. 4, OTnuHaioLi^eeca 
TeM, hto b KanecTBe nepexoAa cocToaHna K0M 
Bbi6paHO oaho M3 cocTOfiHMM cflBura no cjDa3e Ha 

+tt/2 m nepeceneHne HyneBoro ypoBHa n 
qbMKcai^nn, a b KanecTBe nepexoAa cocToaHna 
flOM Bbi6paHO cocToaHne CABura no cpa3e 
Ha ±jt/2. 

6. Yctpomctbo Ana cjDopMnpoBaHna 
pacujupaioLUMX koaob b CMCTeMe CBa3M MflKP, 
BKnK3HaK3L^ee b ceoa reHepaTop nill 
nocneAOBaTenbHOCTeM Ana QbopMnpoBaHMa 
nill j n nillq nocneAOBaTenbHOCTeti; n 
reHepaTop pacujupaHDinnx koaob Ana 
qtopMnpoBaHna pacujupatoLi^MX koaob C j m 
C q nocpeACTBOM CMeiunBaHna nill j m 
nill q nocneAOBaTenbHOCTefi c 
npeALuecTBytoLUMMH pacujupatoLUMMi/i KOAaMU 
Cj n C q TaK, hto TeKyi^aa cf>a3a pacujupaKJU^nx 
koaob Cj m C q noonepeAHO ocyLi^ecTBnaKDT 
nepexoAbi cocToaHMM K^M n flOM no 
OTHOiueHMHD k npeALuecTByHDU^eM o>a3e 
pacujupaiOLUMX koaob Cj m C q . 

7. ycTpowcTBO Ana cfDopMnpoBaHna 
pacujupaioLAUx koaob no n. 6, omMHaiomeeca 
TeM, hto reHepaTop pacujupaNDL^nx koaob 
BKntonaeT b ce6a nepByjo nnHHK) 3aAep>KKH Ana 
3aAep>KKH pacLLinpaHDLnero KOAa C j Ha oahh 
3neMeHT KOAa; BTopyro nMHuro 3aAep>KKM Ana 
3aAep>KKH pacLunpa^Lnero KOAa C q Ha oahh 
aneMeHT KOAa; nepBbiM yMHO>KMTenb Ana 
CMeujuBaHna 3aAep>KaHHoro pacujupatomero 

C q C MHBepTMpOBaHHOM 


KOAa C q c 

riLU q nocneAOBaTenbHOCTbio; btopom 
yMHO>KMTenb Ana CMeujHBaHMa 3aAep>KaHHoro 
pacLunpaHDLnero KOAa C j c 
nill q nocneAOBaTenbHOCTbio; nepBbiM ceneKTop 
Ana noonepeAHoro Bbi6opa 

nill j nocneAOBaTenbHOCTH m BbixoAHoro 
CHmana nepBoro yMHO>KMTena Ana BbiAann 
pacLUMpahDinero koasi Cj; m BTopow ceneKTop 
Ana noonepeAHoro BbiSopa 

nill q nocneAOBaTenbHOCTM v\ BbixoAHoro 
curHana BToporo yMHO>KHTena Ana BbiAanw 
pacLunparomero KOAa C q . 

8. ycTpowcTBO Ana qbopMnpoBaHna 
pacujupaNDLUMX koaob no n. 7, OTni/MaioLneeca 
TeM, hto ecnn npeflLuecTByraLnne pacLunpajomne 


KOAbl Cj M C q 
COCTOaHMM K0M, 


ocyLi^ecTBnann 
pacLUMpajoiA^ie 


nepexoAbi 

KOAbl C j M 
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C q ocymecTBriafOT nepexoA cocroaHMM flOM; a 
ecnn npeflLuecTByjoLi^Me pacujMpaioLAMe KOAbi 
ocyLi^ecTBJiflJiM nepexofl cocToaHMM flOM, 
TeKyu^Me pacLUMpaioiuMe KOflbi C j v\ 
C q ocyLL\ecTBJi?iK3T nepexoA cocToaHMM KOM. 

9. YCTpOllCTBO flJlfl C|DOpMMpOBaHM51 
paCLUMp^fOLUMX KOflOB no n. 8, OTJIMMafOU^SGCfl 

Teivi, hto b KanecTBe nepexo^a cocToaHMa KOM 
Bbi6paHO oaho H3 cocToaHMM cflBura no cfca3e Ha 
±jt/2 n nepeceneHne HyneBoro ypoBHa m 

CjDMKCai^MM, a B K3MGCTBG nepeXOfla COCTOaHMa 

flOM BbiGpaHO cocTOAHMe CABura no cf)a3e 
Ha +3t/2.. 

10. YcTpoCicTBO Ana pacwMpeHMa cneKTpa 
Ana cucTeMbi cba3H MflKP, BKnionatOLnee b ceoa 
op-roroHaribHbiM pacLuuipnTenb An* 
opToroHanbHoro pacujupeHMfl no MeHbiueM Mepe 
OAHoro KaHanbHoro cumana; reHepaTop nepBoro 
pacLUMpaioinero KOAa Ana qbopMMpoBaHMa no 
MeHbLueM Mepe OAHoro nepBoro pacu_iMpaioiu,ero 
KOAa; reHepaTop BToporo pacwMpaioLAero KOAa, 
npuHMMaHDLAMM no MeHbLuefi Mepe oamh nepBblM 
pacujMpaioiAMM koa Ana QbopMMpoBaHMa no 
MeHbLueM Mepe oahoto BToporo pacLUMpafomero 
KOAa, KOTopbifi ocyLnecTBnjieT nepexoA 
cocToaHMa flOM An* npHhmToro no MeHbiueM 
Mepe OAHoro nepBoro pacwMpaioLnero KOAa, M3 
paHee ccjDopMnpoBaHHoro no MeHbiueM Mepe 
OAHoro BToporo pacLUMpafomero KOAa; m 
KOMnneKCHbiPi yMHO>KMTenb Ana pacLunpeHun no 
MeHbLLiew Mepe OAHoro opToroHanbHO 
pacujupeHHoro KaHanbHoro CMmana c noMom,bHD 
no MeHbLLiefi Mepe oahoto BToporo 
pacLun pa kd Li^ero KOAa. 

11. YcTpoMCTBO Ana pacLUMpeHMa cneicrpa no 
n. 10 3 OTnMHaiouj.eeca TeM, hto reHepaTop 
nepBoro pacLUMpafomero KOAa cjDopMnpyeT 
nLU j m riLUq KOAOBbie nocneAOBaTeribHOCTn; npn 
3tom reHepaTop BToporo paciunpfliomero KOAa 
npuHMMaeT nillj m ni_U q KOAOBbie 
nocneAOBaTenbHOCTM v\ reHepupyeT BTopbie 
pacLUnpafOLHne KOAbi C j m C q n ocpeACT bo m 

CMeLUHBaHHfl nill j \A IlLUq KOAOBblX 

nocneAOBaTejibHOCTeM cooTBeTCTBeHHO c 

nepBblM H BTOpbIM OpTOrOHaJIbHblMH KOA3MH, 

npMHeM noBTopHbie nepexoAbi cocto^hum KOM 
m flOM B03HMKafOT Me>KAy TeKyii4HMH 
CCjDOpMUpOBaHHblMM BTOpbIMM paCLUHpflfOLL^HMM 

KOAaMU Cj m Cq m npeAiuecTByiOLAMMM 

CCjDOpMMpOBaHHbIMM BTOpbIMM paCLUMpafOLUMMM 
KOAa MM Cj M Cq. 

12. YcTpoMCTBO AJ"ifl pacujMpeHMa cneicrpa no 
n. 11, OTnuHaioineecfl TeM, hto reHepaTop 
BToporo pacLUMpafomero KOAa BKmonaeT b ce6a 
nepBblM yMHO>KMTenb Ana CMeiuMBaHun 
nLU q koaobom nocneAOBaTenbHOCTM c nepBblM 
opToroHanbHbiM koaom Ha nooneMeHTHOM 
ocHOBe Ana qtiopMnpoBaHMfl BToporo 
pacLUMpflfOLi^ero KOAa C npMHeM nepBblM 
opToroHanbHbiM koaom aBnaeTca 
nocneAOBaTenbHOCTb M3 AByx sneMeHTOB KOAa, 
cocToamaa M3 +1, +1; npope>KMBaTenb aha 
AByKpaTHoro npope>KMBaHMa 

nUJ j nocneAOBaTenbHOCTM; btopom yMHO>KMTenb 
Ana CMeiuMBaHMfl AByKpaTHO npope>K,eHHOM 
nLU j koaobom nocneAOBaTenbHOCTM co BTopbiM 
opToroHanbHbiM koaom Ha nooneMeHTHOM 
ocHOBe, npMHeM BTopbiM opToroHanbHbiM koaom 
aBnaeTca nocneAOBaTenbHOCTb M3 AByx 
sneMeHTOB KOAa, cocToaLneM M3 +1, -1; m 
TpeTMM yMHO>KMTenb Ana CMewMBaHMa 
BbixoAHoro CMTHana BToporo yMHO>KMTena c 
flLLI q koaobom nocneAQBaTen bHOCTbio Ha 


noaneMeHTHOM ocHOBe Ana qbopMMpoBaHMa 
BToporo pacLUMpajoiAero koa a C q . 

13. Yctpomctbo Ana pacLUMpeHna cneKTpa no 
n. 12, OTnMHaioLneeca TeM, hto AononHMTenbHO 
coAep>KMT nMHMKO 3aAep>KKM Ha oamh aneMeHT 
KOAa, noACoeAMHeHHyio Me>KAy 
npope>KMBaTeneM v\ BTopbiM yMHO>KMTeneM . 

14. ycTpoficTBO Ana pacLUMpeHna cneKTpa no 
n. 10, OTnMHaHDLAeeca TeM, hto reHepaTop 
nepBoro paciuMpatoLAero KOAa cjDopMMpyeT 
nill j n riLUq KOAOBbie nocneAOBaTenbHOCTM; 
reHepaTop BToporo pacujMpaHDLnero KOAa 
npMHMMaeT nillj m ni_U q KOAOBbie 
nocneAOBaTenbHOCTM m qbopMMpyeT 
pacujMpaKDLAMe KOAbi, ocyL^ecTBnaa nepexoAbi 
cocToaHMa flOM nocpeACTBOM CMeiuMBaHMa 

15 nill j m nillq KOAOBbix nocneAOBaTenbHOCTeM co 
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CCjDOpMMpOBaHHbIMM 


paHee 


BTOpbIMM 


pacujMpaHDLAMMM KOAaMM C j m C q ; npMHeM 
nill j m nillq KOAOBbie nocneAOBaTenbHOCTM m 

CCjDOpMMpOBaHHbie BTOpbie paCUJMpaHDLAMe KOAbi 

20 Cj m Cq nocneAOBaTenbHO BbiGMpaioTca Ha 
noaneMeHTHOM ocHOBe Ana cjDopMMpoBaHMa 

BTOpblX paCLUMpaiOLAMX KOAOB Cj M C q . 

15. ycTpoMCTBO Ana pacniMpeHna cneKTpa no 
n. 14, OTnMHaHDLAeeca TeM, hto reHepaTop 
BToporo pacLUMpajoii^ero KOAa BKntonaeT b ce6a 
nepByio nnHMio 3aAep>KKM Ana 3aAep>KKM BToporo 
pacujMpaioiJuero KOAa Cj Ha oamh aneMeHT koas; 
BTopyio nMHMio 3aAep>KKM Ana 3aAep>KKM BToporo 


pacujMpaioLAero KOAa C q Ha oamh aneMeHT 
KOAa; nepBblM yMHO>KMTenb Ana CMeniMBaHMa 
3aAep>KaHHoro BToporo pacniMpaiomero KOAa 

C q C MHBepTMpOBaHHOM 

nill q nocneAOBaTenbHOCTbK); BTopoM 
yMHO>KMTenb Ana CMeujMBaHMa 3aAep>KaHHoro 
BToporo pacLUMpahomero KOAa C j c 


nill 


koaobom nocneAOBaTenbHOCTb to; 


M 


nepBblM ceneKTop Ana noonepeAHoro Bbi6opa 
nillj koaobom nocneAOBaTenbHOCTM m 
BbixoAHoro CMTHana nepBoro yMHO>KMTena Ana 
BbiAaHM paciUMpaioiAero KOAa C ,; m btopom 
ceneKTop Ana noonepeAHoro Bbi6opa 


niii , 


koaobom nocneAOBaTenbHOCTM 


M 


BbixoAHoro CMTHana BToporo yMHO>KMTena Ana 
BbiAaHM BToporo pacLunpafOLAero KOAa C q . 

16. YcTpoMCTBO Ana pacniMpeHMa cneKTpa 
Ana CMdeMbi CBa3M MflKP, BKmoHafoii^ee b ce6a 
opToroHanbHbiM pacujMpMTenb Ana 
opToroHanbHoro pacujupeHna no MeHbiueti Mepe 
OAHoro KaHanbHoro cumana; reHepaTop nepBoro 
pacujMpaioLAero KOAa Ana cjDopMMpoBaHMa no 
MeHbiueM Mepe OAHoro nepBoro pacLUMpaioLu.ero 
KOAa; reHepaTop BToporo pacujMpaKOLAero ko Aa, 
npMHMMaioLUMM no MeHbLueM Mepe oamh nepBblM 
pacLUMpaKDLAMM koa Ana qbopMMpoBaHMa no 
MeHbiueM Mepe OAHoro BToporo pacLUMpaKJLAero 
KOAa, KOTopbiM ocyLAecTBnaeT nepexoAbi 
cocToaHMa fl^M Ana npMHaToro no MeHbiueM 
Mepe OAHoro nepBoro pacLUMpaioLAero KOAa, M3 
paHee cqbopMMpoBaHHbix no MeHbLLieM Mepe 
OAHoro BToporo pacujMpaKOLAero KOAa; nMHMio 
3aAep>KKM Ana 3aAep>KKM no MeHbLLieM Mepe 
OAHoro BToporo paciuM pa io Libera KOAa Ha oamh 
aneMeHT KOAa; m KOMnneKCHbiM yMHO>KMTenb Ana 
pacujMpeHMa no MeHbLLieM Mepe OAHoro 
opToroHanbHoro pacujMpeHHoro KaHanbHoro 
CMTHana c noMOLAbto no MeHbiueM Mepe OAHoro 
BToporo pacLunpafoiAero KOAa. 

17. YcTpoMCTBO Ana pacniMpeHMa cneKTpa 
Ana CMCTeMbi CBa3M MflKP, BKnioHaHDLU.ee b ce6a 
opToroHanbHbiM pacujMpMTenb Ana 
opToroHanbHoro pacniMpeHna no MeHbiueM Mepe 
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oflHoro KaHaribHoro CMn-iana; jiuhmhd 3aflep>KKM 
Ana 3aflep>KKLi no MeHbLueii Mepe OAHoro 
opToroHaribHoro paciuMpeHMa CMmana Ha oamh 
aneMeHT KOfla; reHepaTop nepBoro 
pacLunp^HDLi^ero kors Ana cfropMMpoBaHMa no 
MeHbLuefi iviepe oflHoro nepBoro pacu_iMpaiOLLJ 1 ero 
KOfla; reHepaTop BToporo pacwMpaioLAero KOfla, 
npnHMMaK)LL4MM no MeHbiueM Mepe oamh nepBblM 
pacujupflfOLi^MPi koa, Ana cpopMnpoBaHun no 
MeHbLueCi Mepe OAHoro BToporo pacujMpaioLnero 
KOAa, KOTopbiM ocyLnecTBrifleT nepexoAbi 
cocToaHMa fl<t>M Ana npuH^Toro no MeHbLueM 
Mepe OAHoro nepBoro pacujMpaioLiJ.ero KOAa M3 
paHee cc^opMnpoBaHHoro no MeHbweM Mepe 
oflHoro BToporo pacujMpaioLLJ.ero KOfla; n 
KOMnneKCHbiPi yMHOKMTerib Ana pacu_ii/ipeHna 
3aAep>KaHHoro no MeHbweM Mepe OAHoro 
opToroHaribHoro pacujupeHHoro KaHaribHoro 
cumaria c noMombio no MeHbLueM Mepe OAHoro 
BToporo pacLunpfifOLAero KOfla. 

18. Cnocoo" cjDopMnpoBaHna pacLUMpaic-LAMX 
koaob Ana CMCTeMbi CBa3M MflKP, BKmonafOLAUM 
aTanbi cj^opMnpoBaHna nepBoro m BToporo 
opToroHanbHbix koaob Ana ocyii^ecTBneHna 
nepexoAQB cocToaHMa flOM c noMombto nillj n 
nUJ q KOAOBbix nocneAOBaTenbHOCTeM c 
MHTepBanaMM no MeHbiueM Mepe b ABa 
aneMeHTa KOAa; m cfDopMnpoBaHna 
pacLUnpaiOLAMX koaob C j n C q n ocpeACT bo m 
CMeujHBaHna riLU j 
nocneAOBaTeribHOCTeM c 
opToroHanbHbiMH KOAaMM 


nuj n 


KOAOBblX 
nepBblM \A BTOpbIM 

TaK hto TeKymaa 
cf)a3a pacLUMpaHDLHnx koaob Cj m C q noonepeAHO 
ocyLAecTBnaeT nepexoA cocToaHMM K<t>M v\ fl<t>M 
no OTHOLueHwo k npeALuecTByKDLi^ePi cfcase 
pacujupafOLAMX koaob Cj v\ C q . 

19. Cnocoo" cjDopMnpoBaHna pacujMpaioLAMX 
koaob no n. 18, OTnunaioLAMMca TeM, hto 3Tan 
cjDopMnpoBaHna pacujupafoiAnx koaob BKnionaeT 
b ce6a 3Tanbi CMeiunBaHMa nill q koaobom 
nocneAOBaTeribHocTM c nepBblM opToroHanbHbiM 
koaom Ana qbopMnpoBaHna BToporo 
pacLunpaioLnero KOAa C j, npMHeM nepBblM 
opToroHaribHbiM koaom aBnaeTca 
nocneAOBaTejibHOCTb M3 AByx sneMeHTOB KOAa, 
cocToau^aa M3 +1, +1; m AByKpaTHoro 
npope>KMBaHna nill j koaobom 
nocneAOBaTejibHOCTH, CMeiunBaHMa AByKpaTHo 
npope>KeHHOM ni_Uj co BTopbiM opToroHaribHbiM 
koaom Ha noaneMeHTHoPi ocHOBe, npn stom 
BTopbiM opToroHaribHbiM koaom aBnaeTca 
nocneAOBaTejibHOCTb M3 AByx aneMeHTOB KOAa, 
cocToaii^aa M3 +1. -1, n CMeiunBaHna 
CMeiuaHHOM nocneAOBaTeribHOCTM c 
nUJ q koaobom nocneAOBaTeribHOCTbHD Ha 
noGJieMeHTHOM ocHOBe Ana cfopMnpoBaHna 
BToporo pacujMp^fOLAero KOfla C q . 

20. Cnoco6 cjsopMMpoBaHMa pacujupaKDmux 
koaob Ana CMCTeMbi CBa3M MflKP, BKmonaiOLUMM 
aTanbi cjDopMnpoBaHna nill j n 
riLU q (nceBAOCJiyHaPiHbiPi LuyM) KOAOBbix 
nocneAOBaTenbHOCTeM; n qbopMnpoBaHne 
pacLUnpawLHHX koaob C j n C q nocpeACTBOM 
CMeiunBaHna nill j n ni_U q KOAOBbix 
nocneAOBaTenbHOCTeM c npeALuecTByfOLAHMH 
pacujupafOLAHMM ko Aa mm C j m C q , TaK hto 
TeKyLAaa Qba3a pacLunpaioLAMX koaob C j v\ 
C q noonepeAHO ocyiAecTBnaeT nepexoAbi 
cocToaHM^ K0M v\ flOM no OTHOiueHUfo k 
npeALuecTByfOLi^eti o>a3e pacujupafOLAMX 
koaob 
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koaob no n. 20, OTnunafoiAHMca TeM, hto GTan 
qbopMnpoBaHna pacwMpaioLLiMX koaob BKmonaeT 
3Tanbi 3aAep>KKM pacLUMpatoLnero KOAa C j n 
paciuMpaHDLAero KOAa C q Ha oahh sneMeHT 
KOAa; CMeiunBaHna 3aAep>KaHHoro BToporo 
pacujupaioLAero KOAa C q c MHBepTupoBaHHOM 
nillq koaobom nocreAOBaTeribHOCTbHD Ana 
cjDopMnpoBaHna nepBoro CMeujaHHoro curHana, 
n CMeiunBaHna 3aAep>KaHHoro BToporo 
pacujupaioLnero KOAa C j c ni_U q koaobom 
nocjieAOBaTeribHOCTbfo Ana qbopMHpoBaHna 
BToporo CMeujaHHoro cumana, n noonepeAHoro 
Bbi6opa nillj koaobom nocneAOBaTeribHOCTM m 
nepBoro CMeujaHHoro curHana Ana BbiAann 
BToporo pacujupafOLnero KOAa C j, w 
noonepeAHoro BbiGopa 

nill q nocneAQBaTenbHOCTM m BToporo 
CMeujaHHoro cumana Ana BbiAaHM BToporo 
pacujMpafOLnero KOAa C q . 

22. CnocoG pacujupeHna cneKTpa Ana 

CMCTeMbi CBa3M MflKP, BKniOHaHDLUMM 3Tanbi 

cpopMMpoBaHMa nepBoro m BToporo 
opToroHanbHbix koaob Ana ocymecTBneHMa 
nepexoAOB cocToaHMa flOM c nill j m 
nill q KOAOBbiMM nocneAQBaTenbHOCTaMM c 
MHTepBanaMM no MeHbiueM Mepe b ABa 
aneMeHTa KOAa; qbopMMpoBaHMa pacLUMparau^MX 
koaob Cj m C q nocpeACTBOM CMeLUMBaHMa 
riLU j m flLUq KOAOBbix nocneAOBaTenbHOCTeM c 

nepBblM M BTOpbIM OpTOrOHanbHbIMM KOA3MM, 

TaK hto TeKymaa opa3a pacLUMpaiOLUMX koaob 
C j m Cq noonepeAHO ocymecTBnaeT nepexoAbi 

COCTOaHMM KOM M flOM no OTHOUJeHMK) K 

npeALuecTByhOLi^eM cf)a3e pacLUMpaKDLUMX 
koaob Cj m C q ; m paciuMpeHMa cneKTpa 
opToroHanbHO pacniMpeHHoro KaHanbHoro 
CMTHana c noMou^bio pacLLiMpafoii^MX koaob Cj m 


23. Cnoco6 paciuMpeHMa cneKTpa no n. 22, 
OTnMHaioLJ^MMca TeM, hto 3Tan abopMMpoBaHMa 
koaob Cj m C q BKnionaeT 3Tanbi CMeLUMBaHMa 
nill q koaobom nocneAOBaTenbHOCTM c nepBblM 
opToroHanbHbiM koaom Ha noaneMeHTHOM 
ocHOBe Ana cjDopMMpoBaHMa BToporo 
pacujMpaioLnero KOAa C j5 npMHeM nepBblM 
opToroHanbHbiM koaom aBnaeTca 
nocneAOBaTenbHOCTb M3 AByx sneMeHTOB KOAa, 
cocToau^aa M3 +1, +1; AByKpaTHoro 
npopeKM BaHMa nill j koaobom 
nocneAOBaTenbHOCTM, CMeniM BaHMa AByKpaTHo 
npopexeHHOM nillj co BTopbiM opToroHanbHbiM 
koaom Ha nosneMeHTHOM ocHOBe, npMHeM 
BTopbiM opToroHanbHbiM koaom aBnaeTca 
nocneAOBaTenbHOCTb M3 AByx aneMeHTOB KOAa, 
cocToau^aa M3 +1, -1, m CMeniM BaHMa 
CMeiuaHHOM nocneAOBaTenbHOCTM c 
nill q koaobom nocneAOBaTenbHOCTbio Ha 
noaneMeHTHOM ocHOBe Ana cjoopMMpoBaHMa 
BToporo pacLunpflK)LAero KOfla C q . 

24. Cnoco6 paciuMpeHMa cneKTpa Ana 
CMCTeMbi CBa3M MflKP, BKnionaioLUMM 3Tanbi 


cjoopMMpoBaHMa 
m Cq nocpeACTBOM 


Cj M C q 

Cnoco6 cjDopMMpo BaHMa pacujMpaioLAMX 


CjDOpMMpO B3HMa nill j M nill q KOAOBblX 

nocneAOBaTenbHOCTeM, 
pacujMpaioLAMX koaob C 

CMeLUMBaHMa nill j M nLLJ q KOAOBblX 

nocneAOBaTenbHOCTeM c npeALuecTByioLUMMM 

paCUJMpaiOLUMMM KOAaMM C j M C q , T3K HTO 

TeKymaa qba3a pacujMpaioLUMX koaob 
noonepeAHO ocymecTBnaeT nepexoAbi 

COCTOaHMM K0M M fl0M no OTHOLUeHMK) K 

npeALuecTBytoLiieM qba3e pacujMpaioLL|MX 


CM 
O 


CO 
00 
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KOflOB Cj n C q ; m pacLUHpeHMfl opToroHaribHO 
pacLiinpeHHoro KaHanbHoro curHana 

paCLDkipflfOLU.HMM KOflaMU Cj H C q . 

25. Cnoco6 pacujupeHun no n. 24, 
otji una hdll^h Pica Teiw, hto cjDopMnpoBaHne 

paCLUHpflfOLHHX KOflOB BKTIJOHaST B ce6fl 3Tanbi 

3aAep>KKM pacLunpflfOLi^ero KOfla C j m 
pacLUMpflfOLi^ero KOfla C q Ha opy\H oneMeHT 
KOfla; CMeiunBaHM?! 3aAep>KaHHoro BToporo 
pacujupfifOLnero KOfla C q c MHBepTupoBaHHOM 

11111 q KOflOBOM nOCJieAOBaTeJlbHOCTbK) An n 

a>opMnpoBaHHfl nepBoro CMeiuaHHoro cwmana, 
m CMeninBaHUfl 3aAep>KaHHoro BToporo 
pacLUMpflfOLnero KOAa C j c ni_U q koaobom 
nocneAOBaTenbHOCTbK) atia cf)opMnpoBaHM?i 
BToporo CMeiuaHHoro curHana, n noonepeAHoro 
Bbi6opa nillj koaobom nocneAOBaTejibHOCTH n 
nepBoro CMeiuaHHoro curHana ppn BbiAann 
BToporo pacLunpafOLnero KOAa C j n 
nooMepeAHoro Bbioopa ni_U q koaobom 
nocneAOBaTenbHOCTH n BToporo CMewaHHoro 
ci/imana ati* BbiAann BToporo pacLuwpflKOLnero 
KOAa C q . 

26. Cnoco6 pacwHpeHHH cneKTpa Ana 

CUCTeMbl CBA3H MflKP, BKTIIOHafOLUMCl 3Tanbi 

abopMnpoBaHUfi no MeHbLuefi Mepe OAHoro 
nepBoro pacujupfifOLnero KOAa; cpopMnpoBaHMfi 
no MeHbLuefi Mepe OAHoro BToporo 


pacLuwpflioinero KOAa atia ocymecTaneHHfl 
nepexoAOB coctoahhh fl^M no MeHbLuew Mepe 
Ana OAHoro nepBoro paciuupjRKDLJj.ero KOAa H3 
paHee ca>opMuipoBaHHoro no MeHbweti Mepe 
oflHoro BToporo pacLunparaLnero KOfla; 3aflep>KKH 
5 no MeHbiueM Mepe OAHoro BToporo 
pacujupaioijuero KOAa Ha oamh aneMeHT KOAa; n 
KOMnneKCHoro paciuwpeHi/m no MeHbLuew Mepe 
OAHoro opToroHaribHO pacujupeHHoro cwmana 
3aAep>KaHHbiM no MeHbLueFi Mepe oahmm 

1Q BTOpbIM paCLUMpafOLUMM KOAOM. 

27. Cnocoo" paciunpeHHfl cneKTpa aha 

CUCTeMbl CBA3M MflKP, BKJlHDHaiOLi4MM STanw 

opToroHaribHoro pacLuwpeHym no MeHbLueti Mepe 
OAHoro KaHanbHoro curHana; 3aAep>KKM no 
MeHbiuePi Mepe OAHoro opToroHanbHoro 

/5 pacujupeHHoro curHana Ha oahh aneMeHT KOAa; 
cjDopMnpoBaHMfl no MeHbLuew Mepe OAHoro 
nepBoro pacujupfiraLi^ero KOAa; cjDopMnpoBaHMfi 
no MeHbLueti Mepe OAHoro BToporo 
pacLunpyiK)Li4ero KOAa, KOTopbiM ocymecTBnfleT 
nepexoAbi coctosrhm^ fl<t>M no MeHbiuefi Mepe 

20 Anfl OAHoro nepBoro pacLuwpflfOLAero KOAa M3 
paHee ca>opMnpoBaHHoro no MeHbweM Mepe 
OAHoro BToporo paciunp?iKJLi^ero KOAa; m 
pacujupeHMfl 3a Ae pxa h h o ro no MeHbwePi Mepe 
OAHoro opToroHanbHO pacujupeHHoro 
KaHanbHoro curHana c noMoi^bK) no MeHbiuePi 

25 Mepe OAHoro BToporo pacwHpflKomero KOfla. 
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